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Squipped with 
ROMEC BOOSTER PUMPS 


on disposable auxiliary gasoline tanks 


Now fighter planes are flying the oceans and keeping pace with 
the long range bombers. The new ROMEC PUMP illustrated is 
used with the droppable fuel tanks which are slung under the 
wings. Wind-driven, it mounts in the sump of the disposable 


auxiliary fuel tank. This is another ROMEC AIRCRAFT PUMP 


development helping to speed the Day of Victory. 


ROMEC PUMP COMPANY ~- ELYRIA, OHIO, U.S.A. 
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HAVE BEEN DEEPLY appreciative of the 
action of the Council in inviting me 
pdeliver this lecture. No one could be 
wherwise. The Wilbur Wright Mem- 
mal Lectureship has been illustrious in 
he qualifications of the 30 speakers who 
ve been my predecessors on this 
tform; but it is illustrious also in 
f, in the manner of its founding, and 
the manner in which The Royal 
Keronautical Society has carried it on 
nan unbroken series through two wars 
and the years between. 

In this annual homage to the memory 
lof Wilbur Wright you have provided an 
annual reminder of the swift and gen- 
gous appreciation that the Wright 
Brothers’ work always found in Eng- 
land, It reminds us, too, in a field that 
has too often been the subject of na- 
tional self-glorification and in a time 
when chauvinism has been rife, that 
seronautical science, like other sciences, 
knows no barriers of race or nation. 
The Wrights, like the noblest of their 
successors in Britain and_ elsewhere, 
sought knowledge for its own sake and 
that it might benefit all mankind. We 
are well on our way to the time when 
we can again think of aeronautical 
sience in terms of pure benefit and of 
new-found knowledge freely broadcast 
tothe world. Those who have perverted 
the aeronautical labors of a generation 
into the service of evil are suffering 
daily and nightly retribution by the in- 
strument of their own choosing. 

While the process of retribution goes 
forward, with the United Nations 
united in dealing ever heavier and more 
frequent blows and with every effort 
properly bent on bringing the assault 
to a successful conclusion, it seems an 
aachronism to talk of the conditions 
under which aircraft will be employed 
in the postwar world. TI have hesitated 
over the subject, but I have found 
courage to undertake it in a conviction 
of the appropriateness of the theme to 
the spirit and the purposes of Wilbur 
and Orville Wright and also in a prece- 
dent. I found the precedent in the 
Twenty-Eighth Wilbur Wright Lecture. 
It was delivered, as you all recall, by 
Dr. Roxbee Cox. His subject was 
‘The Future of British Civil Aviation,” 
and the date was May 30, 1940. It 
tame at the end of a month in which 
every newspaper and every radio news 
bulletin brought fresh news of tragedy 
and disintegration to which there seemed 
lobe noend. It came in the very week 
- The Thirty-First Wilbur Wright Me- 
t Lecture, delivered before The 
¥ Aeronautical Society in London, 
27, 1943. (Published by permission 
Society.) 
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Postwar Transport A\ircraft 
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of the miracle of Dunkirk; but one would 
have suspected little of the tragedies and 
anxieties of the time from the Journal’s 
report of the calm and ordered pro- 
cession of events upon that occasion 
and of Dr. Cox’s review of the re- 
sponsibilities and of the opportunities 
that lay far ahead. The Chairman, 
Lord Brabazon of Tara, spoke then of 
your determination to continue the 
Society’s lectures, ‘even if it became 
necessary to hold them, like the early 
Christians, underground in catacombs.” 
The storm raged fiercely, but for many 
months now you have been out of the 
catacombs, and Hermann Goring and 
his cohorts are moving in. 

Transport aircraft wear battle dress 
now. They are carrying cargoes, being 
called upon for services, and being 
judged by standards that are alien to 
anything in their past, and we may hope 
equally alien to their future. With the 
end of the war they will return to the 
missions of commerce. The builders 
of aircraft now fix their attention upon 
the development of new military types, 
but during the period that extends from 
the end of the second year after the war 
to the end of the fourth a considerable 
number of new models of transport air- 
craft are going to reach the market. It 
is of that first postwar generation of air- 
craft that I want especially to speak 
tonight, and of the conditions under 
which they will operate. 

In connection with such a study, even 
though it be focused upon a relatively 
brief period, one must make many as- 
sumptions. The first and most funda- 
mental concerns the central purpose for 
which air transportation is to exist. 
If the primary aim is to be the render- 
ing of a genuine public service to the 
largest possible number of people, free- 
ing their personal movements and their 
communications and the movements of 
the products of their manufacturers and 
arts and tillage and bringing into the 
stream of commerce the products of 
regions now inaccessible and enriching 
the lives of the people of those regions 
in return, the development will follow a 
certain course, and certain types of air- 
craft will be sought. If, on the other 
hand, air transport is to be judged pri- 
marily in terms of its contribution to 
national prestige and used as a pawn 
in a political game, we shall have an- 
other type of service and a demand for 
aircraft to a different specification in 
which showiness will play a larger part 
than serviceability. In purely physical 
terms, air transportation is making 
the world one neighborhood. If there is 
so little wisdom among us at the end of 
this war that we lose the opportunity 
to make the world a neighborhood in 
fact, the handicapping and _ perversion 


‘ 


of the development of air transport will 
be a part of the price that we shall pay. 

Among the alternatives I choose the 
first—the alternative of public service 


as an expression not only of preference 
but of well-founded hope. I shall pro- 
ceed accordingly. 

I am concerned here with economics 
and with engineering, and I shall say 
nothing of politics except to make a 
personal profession of faith, in which I 
hope you can all join. My hopes for 
the future are rooted in the central hope 
that air navigation agreements will 
henceforth be drawn to the presump- 
tion that air transportation is a good 
thing; that the need of the whole world 
to share in its benefits should be a prime 
consideration in the planning of air 
routes; and that there shall be no re- 
turn to those evil days when air trans- 
port was regarded with such caution and 
suspicion that it had to be administered 
in paltry and carefully measured doses, 
with the authorization to operate 
internationally being parsimoniously 
doled out schedule by schedule. 

If air transportation is to be judged 
as an instrument of commerce, the 
extent of the service that it can render 
will be determined by a balance between 
the special value of the service and the 
cost of supplying it. The particular 
type of service that will exist will be 
determined in part by the cost and in 
part by the preferences of the consumer. 
The analysis of the preferences of 
travelers and of the conditions that 
determine the flow of commerce become 
a part of the aeronautical science. 

As is the way of customers, travelers 
by air have a set of incompatible desires. 
They seek the utmost in speed and the 
utmost in economy. They seek a high 
degree of regularity and frequency of 
service and exact adherence to schedule, 
together with perfect safety. They 
welcome—if they do not absolutely 
demand—the introduction of more and 
more luxurious and spacious accom- 
modations. 

The realization of their desires will 
be subject to economic controls. If the 


type of service that would yield most 
satisfaction appears to be unduly costly, 
we shall have to accept a substitute. 
All that I say on preferences must there- 
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lf that wiring is ALUMINUM 
the weight is about half 


Couple the high conductivity of aluminum 
and its light weight, and you have an ideal 
combination for power conductors for use in 
airplane construction. 

The larger military airplanes being de- 
veloped have need for cables having these 
properties. Many of their electrical circuits 
must carry heavy currents. Aluminum will 
handle that job and it will save a lot of weight. 
It can be fabricated as flat, round and tubular 
bus, and stranded cable. 


Manufacturers who wish to experiment 


with aluminum conductors should be certain 
that they specify electrical conductor metal. 
which gives them maximum electrical con- 
ductivity. Alcoa engineers can supply you 
with any technical data you may need. 
Aluminum is not now available for civilian 
power line and bus construction. It is reason- 
able to assume, however, that for vital war 
purposes manufacturers can have aluminum 
allocated for use as conductors in airplanes, 
if they prove the need. ALUMINUM CoMPANY 
or America, 2142 Gulf Bldg., Pittsburgh, Pa. 


fore be t 
necessity 
ticability 
of action 


lustrat 
total n 
the ra 
New | 
distan« 
which 
exist 0 
iean 
2,500 
volum 
railwa 
higher 
flow 
had ti 
about 
1940, 
and a 
lines 
the ay 
Bosto 


| 
| The 
characte 
economy 
ically 
such an 
that, 
cul: 
preferen 
Jems. 
Ko. “7 (ANS thing to 
| \ SF alone, 
| LA aircraft 
ance W 
Air 
alread 
high ef 
with a 
capacit 
could 
cial pai 
Their 
4 ~ 
4 
= 
= | ef e\e cities 
5 ached 
Nev 
by tr 


fore be taken with reservations on the 

ity of exploring its economic prac- 
ticability before it can become the basis 
of action. 

The effect of the performance and 
characteristics of the aircraft upon 
economy can be analyzed mathemat- 
: I shall discuss the results of 
gych an analysis; but, before reaching 
that point, certain factors, and most 

icularly the factor of airplane size, 
may be discussed in terms of passenger 
preference and practical operating prob- 
lems. 

There is a common disposition to 
think of the future of air transportation 
almost exclusively in terms of aircraft 
of giant dimensions. _ I shall have some- 
thing to say of the virtues of size, but I 
want also to present the case, too often 
ignored, for the opposite extreme. 
There is little doubt that most travelers, 
if given a free choice upon that point 
alone, would prefer a 100-passenger 
aircraft to one of a quarter that size. 
Spaciousness is impressive. It is not 
so clear, however, that the typical 
traveler will be ready to abide by the 
full consequences of such a decision. 


The consequences appear in the 
sacrifice of the flexibility and frequency 
of service which air transport is able to 
offer as one of its distinguishing char- 
acteristics. We do not always recognize 
that quality at its full value. Only the 
highway motor shares with the heavier- 
than-air craft the ability to combine 
a high degree of efficiency and perform- 
ance with small size. 


Air transport and its patrons have 


high efficiency and economy obtainable 
with aircraft far smaller in carrying 
capacity than the smallest unit that 
could be a serious contender for commer- 
cial patronage on the rails or on the sea. 
Their favorable position may be il- 
lustrated by a specific example. The 
total number of passengers moving over 
the railway line between Boston and 
New York, 184 miles apart by air-line 
distance, in 1933 (the only year for 
which complete and specific records 
exist On point-to-point travel on Amer- 
ican railways) averaged approximately 
2,500 per day. In 1940 the general 
volume of passenger travel on American 
railways was approximately 67 per cent 
higher than in 1933, and the average 
ow over the Boston-New York line 

therefore presumably increased to 
about 4,200 per day. In September, 
1940, in which month a complete survey 
and analysis of the traffic on the air 
lines of the United States was made, 
the average daily flow by air along the 
Boston-New York sector was 672 pas- 
sengers. The average number of travel- 
erseach day by air was only about 16 per 
tent of the average by rail, yet the 
number of schedules between the two 
tities by air substantially equaled the 
Bumber offered by the railways—22 
trips in each direction as against 23. 
t the same time the number of daily 

ules in each direction between 
New York and Chicago, 720 miles apart 


air line, were 39 by air and only 24 
train. 


y owed much to the relatively - 


POSTWAR TRANSPORT AIRCRAFT 


Whatever preferences the traveling 
public may have for large aircraft, it is 
beyond doubt that they have a strong 
preference for high frequency of de- 
parture, especially on short trips. A 
voyager from London to Calcutta may 
be expected to make his plans far enough 
ahead of time so that the necessity of 
arranging them to fit a departure sched- 
uled for a particular hour will be no 
major inconvenience; but the traveler 
between London and Manchester by 
air would presumably prefer something 
like streetcar frequency, so that he 
might leave his office at any moment 
with confident anticipation of finding 
an airplane departing for Manchester 
within a few minutes after his arrival at 
London’s airport. 


The flexibility that the use of small 
aircraft allows has another advantage 
inherent in the nature of air transporta- 
tion. It increases the number of pas- 
sengers who can be provided with serv- 
ice directly from origin to destination. 
Since aircraft will always be affected 
by the wind, and the wind is a highly 
variable factor, air-line schedules are 
likely to continue to be substantially 
more fallible than those of surface trans- 
portation. Uncert»inty of schedule 
makes uncertainty of connections. Al- 
though improvements in traffic control 
methods and in radio aids to navigation 
after the war should allow a substantial 
improvement upon the past record, it 
will remain more difficult to make close 
connections by air than by rail, where 
the passenger may step across the plat- 
form from one train to another carrying 
his baggage in his hand. That is one of 
the points that has disturbed me about 
the plan recommended six years ago 
by Sir Henry Maybury’s committee, 
centered as it was upon the pivotal posi- 
tion of a Junction Airport and pre- 
sumably calling for a large number of 
changes of aircraft. 


More important than the uncertainty 
of connections, however, is the loss of 
time entailed in every intermediate 
stop. The interpolation of a stop in 
the middle of a long straight run on an 
American railway increases the total 
time between terminals by an average 
of 3 min., including the time lost in 
braking and in accelerating and the time 
actually at rest. The corresponding 
figure for an airplane averages about 
15 min. in American experience, even 
for stops where there is no refueling. 
It is never less than 10 min. and tends 
to become longer as either the size of 
the aircraft or the volume of airport 
traffic increases. The loss of time by 
each stop may be lengthened, too, by 
the increasing complication of traffic 
controls which an increasingly intensive 
use of the airspace may demand. The 
time by air between New York and 
Boston or New York and Washington 
(each of these routes being approxi- 
mately a 200-mile flight) is nearly 20 
per cent longer on the schedules that 
make an intermediate stop than on 
those that proceed without stop be- 
tween terminals, and the  experi- 
enced travelers seek out the nonstop 
flights. 


“Nonstop from everywhere to every- 
where at 10-min. intervals’ is the pa- 
tron’sideal. It is scarcely realizable, but 
it comes nearer to being realized with a 
small airplane than a large one. If an 
average of 20 passengers want to leave 
London for Edinburgh by air between 
five and six o’clock each afternoon, with 
another 20 for Sheffield and Leeds and 
Neweastle, and if airplanes of 25- 
passenger capacity are being used, there 
will be the justification for a nonstop 
schedule to Edinburgh and another 
to make the intermediate stops and care 
for the local traffic. If, on the other 
hand, we are committed to 60-passenger 
airplanes, it will be necessary to run a 
single schedule and let that one make 
all the stops, at the expense of a con- 
siderable loss of time for the Edinburgh 
passengers, in order that a reasonable 
— of the available seats may be 

ed. 


High frequency and the maintenance 
of many nonstop point-to-point con- 
nections face one practical handicap in 
the limited capacity of ground facilities. 
Under prewar conditions, an airport 
with a double system of runways and 
with a well-established traffic pattern 
might have been able to handle one 
transport landing every minute during 
the day and night in clear weather, with 
take-offs with a similar spacing. In 
minimum visibility conditions, on the 
other hand, a minimum spacing of 
15 min. between arrivals was main- 
tained until about 2 years ago. That 
interval has now been reduced to a 
minimum of 5 min. at those American 
fields having approach control, which 
makes all pilots subject to the direction 
of the airport control tower operator 
from the time when they pass a marker 
about 15 miles distant from the field. 
However, even with properly designed 
runways and approach control, the best 
that can be hoped for in minimum ceil- 
ing and visibility conditions would be 
the handling of some 30 arrivals and 
departures per hour. 


At the peak of activity, before the 
withdrawal of transport aircraft from 
the American routes to put them into 
military service had reduced air-line 
operations, New York’s municipal air- 
port had a total of 244 scheduled land- 
ings and take-offs each day. Of that 
number, only nine landings and seven 
take-offs, or 7 per cent of the total move- 
ments were scheduled between midnight 
and 6:00 a.m.; whereas 55 landings and 
45 take-offs, or 41 per cent of the 24- 
hour total, occurred between 4:00 and 
10:00 p.m. Fourteen take-offs were 
scheduled in one hour and twelve land- 
ings in another. 


One cannot discuss in detail the means 
by which wartime developments may 
reduce the degree of separation that 
must be maintained between aircraft 
in the overcast to avoid the risk of 
collision, but it is possible to say with 
some confidence that postwar radio will 
be scarcely a recognizable relation of its 
prewar predecessor. The experience 
gained in dispatching and coordinating 
the movements of anything up to 1,000 
bombers in a night will also make itself 
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AMERICAN Mrrat Propucys 
COMPANY 


Manufacturers of Welded Steel Tube, Tubular Parts Ker Yor 
and Assemblies for the Aircraft Industry 


Heavy Bomber Motor Mount 

Uf made of welded and seamless 
5 steel tube. One of many parts 
and subassemblies made by 

us for the aircraft industry. 


Obvior 
& prop 


We are specialists in the quantity production 
passen 


vious! 
of Chrome-Moly and carbon steel assemblies air 


calling for upsetting, forming, swaging, forg- 


ing, welding, heat treating and machining. 


AMERICAN METAL PRODUCTS COMPANY, 5959 LINSDALE AVE., DETROIT, MICH. 
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Air-Line 
Distance 


Routes (Miles) 
New York-San Francisco 2.588 
New York—Los Angeles 2.509 
New York—Seattle 2.475 
Kansas City-Los Angeles 1.392 
New York-New Orleans 1,175 
New York-St. Louis 888 
San Francisco—Seattle 693 
St, Louis-New Orleans 606 
New York—Detroit 486 
Los Angeles-San Francisco 327 
New York-Washington 214 
New York—Boston 184 
New York—Philadelphia 95 


POSTWAR TRANSPORT 


Number of In- 


AIRCRAFT 


TABLE 1 


Same, Cor- 
rected for 

Increase in 

Travel from 
1933-1940 


tercity Rail- 
road Passen- 
gers in 1933 


30,683 51,139 981 
26,975 44,959 1 
4,231 7,051 277 
6,970 11,616 149 
9,399 15,665 435 
28,023 46,705 966 
12,150 20,250 880 
4,474 7,456 111 
73,787 122,979 
158,267 263,779 
578,484 964,140 
545,533 909,221 
1,508,011 2,513,351 


Intercity 
Air Passen- 
gers, Sep- 


3,689 
5,137 
13,195 
14,189 
2,269 


Estimated 
Total of 1940 
Intercity Air 

Passengers 
Allowing for 
tember, 1940 Seasonal Effects* 


Total Passen- 
gers Traveling 
by Air (Per Cent) 


7,680 13.1 
13,750 23.4 
2,150 23.4 
1,325 10.2 
4,250 21.3 
8,520 15.4 
7,470 26.9 
996 11.8 
33,600 21.5 
43,500 14.2 
125,000 11.5 
111,200 10.9 


20,680 


Qo 


* As shown by indices determined for various routes in Air Traffic Survey of Civil Aeronautics Board, September, 1940. 


felt in the technique of transport opera- 
tions after the war. I think it is 
reasonable to hope that the capacity of 
a well-planned and well-operated air- 

may be increased to 40 landings 
and 60 take-offs during the busiest 
hour of the day, or four times the total 
attained in 1941 at New York, and that 
that number of operations could be 
kept close to schedule (landing and tak- 
ing off at their designated intervals) 
even in low visibility. Some of my 
friends with special qualifications in 
this field consider even that estimate too 
conservative and believe that with a 
sufficient number of parallel sets of 
runways the movements of aircraft in 
the airspace can be so coordinated as to 
allow 150 operations per hour in bad 
weather, even under instrument con- 
ditions. If more flights are required to 
satisfy the demand of traffic for fre- 
quency and flexibility than a single air- 
port can handle, duplication of airports 
will be necessary. The number of 
schedules that will actually be needed 
by any particular city will depend upon 
the total amount of traffic that is likely 
to exist between that city and each of a 
multitude of others and upon the size 
of the smallest aircraft that can be 
operated with reasonable economy. 
Obviously, if it were possible to secure 
a proper degree of safety, comfort, and 
economy of operation in a four-pas- 
senger airplane, the number of routes 
radiating from a single point that could 
be kept in useful and profitable opera- 
tion would be vastly greater than if the 
smallest feasible unit were in the 20- 
passenger range or larger, but, ob- 
viously, the subdivisibility of the units 
of air transportation reaches a limit 
somewhere. 

As a necessary preliminary to the 
fxamination of the characteristics of 
transport aircraft, therefore, I turn to 
the consideration of postwar air traffic 
Volume. 

In estimating future traffic, one may 

aw upon present records of air travel 
and upon the existing volume of surface 
travel. The most complete and most 
recent of American traffic surveys 
indicates that in 1940 the movement by 


air between major cities in the United 
States over a distance of 1,000 miles or 
more typically ranged around 20 per 
cent of the total travel between the 
same points by rail and air together. 
The ratio of air travel to surface travel 
decreases with decrease of distance, 
but for distances as short as 200 miles 
it was still around 11 per cent. The 
figures in Table 1 include no transient 
traffic. They relate only to travelers 
whose journey originated in one of 
the cities named and terminated in the 
other. 

I want to direct special attention 
to the number of short routes included 
in Table 1. They offer the closest an- 
alogy between American and British 
conditions, and American experience 
contradicts the frequent presumption 
that the airplane is primarily a vehicle 
of long-distance transport and _ that 
short routes can flourish only where 
water or some other exceptional obstacle 
to surface transport intervenes. Itis true 
that aircraft offer the most impressive 
economy of time over long distances, 
but it is also true that more people 
want to travel for short distances than 
for long ones. Experience already 
proves that an impressive traffic can be 
developed between cities that are but 
an evening’s railway journey apart. 
Even between New York and Philadel- 
phia (about the size of London and 
somewhat larger than Birmingham, re- 
spectively, and no further apart than 
those two cities)’with the best intercity 
railroad service in the United States, 
more than 75 passengers per day were 
already being carried by air in 1940, 
exclusive of any transit passengers for 
whom the New York —- Philadelphia 
flight constituted only a part of their 
trip. 

During the period 1938-1941, the 
volume of passenger movement by air 
within the United States was increasing 
at an average rate of a little more than 
40 per cent per year. Obviously, no 
such rate of increase could be main- 
tained indefinitely, but I see no reason 
why the air lines should not, within a 
few years, be handling at least two- 
thirds of the total prewar rail and air 


traffic over distances of 1,000 miles or 
more and a quarter of the existing 
traffic on routes as short as 200 miles. 
Furthermore, there will be a substantial 
amount of additional passenger travel 
by those who will make long-distance 
trips that they cannot now spare the 
time to make at all, and over shorter 
distances a certain number of travelers 
who now prefer the private motorcar to 
the rails will be won back to the common 
carrier by the superior speed and com- 
fort which the air line can offer. The 
war is so changing economic structures 
and so altering.the habits both of in- 
dividuals and of industries as to make 
detailed prophecy of the postwar period 
hazardous, and the actual attainment 
will, of course, largely depend upon the 
economic evolution of air transportation 
and the rates that it proves necessary 
to charge for air travel in the future. 
But it does not seem unreasonable to 
anticipate that passenger traffic by air 
over transcontinental distances will be 
as much as 120 per cent of the total 
of the air and rail traffic between the 
same points in 1940; while over 200- 
mile distances a corresponding ratio 
might be around 50 per cent. In round 
numbers that would promise five times 
the present traffic between points al- 
ready having connections by air. 

There will, of course, be further in- 
creases in total traffic flow because of 
the addition of new points not now 
served. The proportion of the popula- 
tion of the United States which resides 
within 25-mile radii around points that 
were being served by air transportation 
in 1941 is approximately 55 per cent. 
If that proportion were increased to 90 
per cent, as it could be by increasing the 
200 points that were actually receiving 
service in 1941 to approximately 1,000, 
total traffic would probably be increased 
(by passengers to and from the points 
added) by between 50 and 100 per cent. 

Other things being equal, the amount 
of air travel is dependent on population 
and intercity distance. In American 
experience the number of passengers by 
air is roughly proportional to the product 
of the two populations connected and 
inversely proportional to the distance 


{ 
} 
| 
| 
‘ 


12 AERONAUTICAL ENGINEERING REVIEW—OCTOBER, 1943 


G. E. ANNOUNCES 


A Single-phase 


to Three-phase 


Transformer 
for Aircraft 


Weight: 8 ounces 
Size: 2 3/8 by 2 1/16 by 2 11/16 inches 


Provides correct supply for operation of G-E gyro instruments 


This new G-E transformer has been designed to against corrosion. Core and coil are moisture 


operate one Type KB-1 (gyro-horizon) and one and heat-resistant. Terminal board is strongly 
Type KC-1 (directional-gyro) aircraft instru made, to resist shock and vibration. 
ment simultaneously. By converting the 400 
cycle, 115-volt, single-phase inverter output t Long operating life assured. Operation is 
three-phase, it provides the power necessary for successful at any altitude, provided ventilation is 
these two instruments; it will not efficiently sufficient, and throughout a wide range of tem 
operate any other load. peratures (from —40 C to 70 C). A special 
At normal temperature (25 C), the gyro motors Pyranol* capacitor ensures proper 
will accelerate to full speed in 1.5 minutes. operating characteristics at low 

temperatures. General Elec- 
Sturdy construction. Exposed solder joints tric, Schenectady, N. Y. 
mounting clamps, and terminals are protected *Reg. U.S. Pat. Off. 


IMPROVE AIRCRAFT ELECTRIC SYSTEMS WITH 


THESE G-E TRANSFORMERS 
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between them, at least for distances, of 
990 miles or more. London has a some- 
what larger population than New York; 
liverpool is about the size of Boston. 
The London-Liverpool distance is al- 
most exactly equal to the New York- 
Boston distance, and, if we may look 
forward with some confidence to hand- 
ing an average of 2,000 passengers a day 
air between New York and Boston, 
the transit traffic passing through 
these points, it would seem reasonable 
fo expect that the London-Liverpool 
traffic would be of the same order. 


With those predictions as a basis, I 
return to the problem of airplane size 
gndairport capacity. From the general 
gsumptions that I have indicated with 

+ to the growth of traffic between 
1940 and the period immediately after 
the war and upon the tentative hy- 
esis that a 20-passenger aircraft 
will be the smallest that can be operated 
with enough economy to compete with 
highly efficient surface transport, there 
would appear likely to be a postwar 
need for about 80 departures of aircraft 
of that size from New York between 
5:30 and 6:30 each afternoon, flying to 
about 40 different cities as first points 
ofeall. With 40-passenger aircraft only 
about half as many departures would be 
needed. The problem of airport capac- 
ity would be relaxed, but about 25 of 
the 40 cities that could reasonably ex- 
pect to have the advantages of nonstop 
connection with New York by the 
smaller aircraft would be likely to lose 
itwith the larger. If, on the other hand, 
amixture of 10-passenger, 20-passenger, 
and 40-passenger aircraft could be used, 
with the selection of equipment for 
each route depending on the amount 
of traffic, one may foresee a justifica- 
tion for about 15 departures of the 
largest type, 50 of the middle size, and 
50 of the smallest within the busiest 
hour of the day. 


Of the passengers whom these air- 
craft would be carrying as they left New 
York, present experience indicates that 
approximately two-thirds would be 
traveling a distance of less than 400 
miles, roughly corresponding to the 
radius covered by operations from 
London to points within the United 
Kingdom, France, Belgium and the 
Netherlands. The population within 
4 400-mile radius around New York is 
45,000,000 and that of the United 
Kingdom about the same, and American 
experience with the growth of local 
traffic up to 1941, projected into the 

ture, suggests that internal services 
alone will create a need for some 50 to 

00 transport take-offs from London 
with aircraft of 20-passenger capacity 
or larger within the busiest single hour 
of the day. If the minimum usable 
size of the transport aircraft can be 
reduced to the 10-passenger level, the 
number of justified schedules, for Lon- 


on as for New York, should be nearly 
ubled 


In summary, I believe that certain 
oe. conclusions will apply either to 
ndon or to New York or to any other 
city of large population. 


(1) The number of points that can 
be given through service will vary 
rapidly with the minimum size of air- 
craft that can be efficiently and eco- 
nomically used. 

(2) The number of air transport 
schedules that will be needed during 
the busiest part of the day will seriously 
overtax the capacity of a single airport 
by existing standards. 

(3) If future development should 
make it feasible te operate airplanes of 
as little as 10-passenger capacity on 
reasonable economic terms, the number 
of schedules that would be justified and 
required would so increase that not 
only London and New York, but a num- 
ber of smaller cities as well, would al- 
most certainly need at least two or three 
independent airports for passenger 
transport service alone, quit: apart 
from any provision that might be made 
for other classes of flying. 

(4) The extent to which such duplica- 
tion of airports will actually be required 
will depend upon the extent to which air 
traffic control is improved through the 
application of wartime experience and, 
in particular, upon the accuracy and 
certainty with which pilots can be in- 
strumentally advised of the location and 
distance and direction of movement of 
other neighboring aircraft, which they 
cannot see, without being exclusively 
dependent upon communication of such 
information from the ground. 

In connection with services between 
two cities within a few hundred miles of 
one another, there is practically no limit 
to the desirable increase in frequency. 
For the longer flights it is unnecessary 
to be so ambitious. For a journey with 
an apparent duration of 12 hours, for 
example, measured from the local time 
of departure to the local time of arrival, 
there would be little occasion to schedule 
departures in the interest of through 
traffic at any hour between noon and 
7:30 p.m. or between midnight and 
8:00 a.m. Two or three schedules dur- 
ing the morning for evening arrival and 
four or five during the evening for arrival 
during the following morning should 
serve all purposes, regardless of the 
volume of traffic. If the number of 
travelers seeking accommodations prom- 
ises to exceed what can reasonably be 
provided for with six or seven schedules 
a day with the type of equipment ini- 
tially under consideration, it will be 
appropriate to consider the use of larger 
aircraft in preference to a further in- 
crease in schedules. 

The relationship between frequency 
and size may also be regarded in the op- 
posite sense—of determining the min- 
imum size of aircraft compatible with a 
high degree of comfort and convenience 
to the passengers. As in the matter of 
frequency, there is no strict maximum 
here. If an aircraft in operation be- 
tween London and Belfast were 
equipped with deeply upholstered di- 

vans and gymnasium apparatus and 
arrangements for the showing of movies, 
the passengers would no doubt be de- 
lighted, but they can scarcely be said to 
suffer from the absence of such refine- 
ments. I am speaking as a passenger 
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rather than as an engineer when I ex- 
press a personal opinion that aircraft 
of about 20-passenger capacity provide 
a sufficiently comfortable ride on trips 
up to 4 or 5 hours’ duration and allow 
meals to be attractively enough served 
so that no further increase in size is 
particularly important as an end in it- 
self if it has to be obtained at the ex- 
pense of frequency. The accommoda- 
tions for overnight travel furnished by 
machines in the 20-passenger category 
are, on the other hand, somewhat re- 
stricted. An aircraft of about double 
the floor area and seating capacity of 
the familiar DC-3 would be welcomed 
for trips lasting more than 8 or 10 hours. 
For still longer flights, such as that 
across the Atlantic or, even more cer- 
tainly, for substantially continuous day- 
and-night journeys between America or 
England and the Far East, one would 
like to have an amount of floor space 
and a variety of seating arrangements 
and other internal accommodations that 
would hardly be feasible or compatible 
with economy on an airplane of less than 
100,000 lbs. gross weight. 

We must then consider, for any par- 
ticular route, whether the amount of 
traffic likely to be available will be great 
enough to permit the realization of both 
the maximum reasonably useful fre- 
quency and the minimum reasonably 
satisfactory size and at the same time 
meet the requirements of economy of 
operation. If the volume of traffic does 
not promise to be up to the required 
level, we must decide whether fre- 
quency, spaciousness, or economy is to 
be sacrificed. 

Such an analysis can be applied to the 
route in which we have a common in- 
terest and upon which we shall shuttle 
to and fro in years to come—the route 
connecting America and Britain. 

In the 12 months ending June 30, 
1938, a total of 291,000 passengers ar- 
rived in the United States from Europe, 


-while 276,000 made the opposite jour- 


ney. Of those numbers, 74,000 and 
55,000, respectively, were in the first 
and cabin classes. Canadian traffic 
would have made a substantial addition. 
The movement for the following year 
was somewhat heavier but was already 
influenced in its nature by the shadow 
of coming war; that for the best years 
before 1930 had also been substantially 
higher than in 1938 and 1939. 


A substantial proportion of the 
tourists undoubtedly welcome the sea 
voyage for its own sake and will prefer 
to keep it as a part of their holiday. The 
necessary length of the nonstop flight 
from easternmost North America to 
the British Isles imposes an economic 
burden that is likely to reflect itself 
in rates of fare considerably higher than 
those charged for covering the same 
distance in Continental air transport. 
Nevertheless, I believe that it would not 
be too sanguine to anticipate that half 
of the maximum prewar ocean travel 
in the first and cabin classes will be 
shifted into the air. Certainly the 
factor of newly created travel will be an 
important one in this case; for, just as 
statesmen and soldiers have learned in 
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MARTIN 
USA 


AMERICA’S FIRST power-operated aerial gun turrets were built in 


1937 by Martin for its PBM-1 Navy patrol bombe 
left). Martin pioneering paid big dividends to America’ 


U. S. Planes Pack a Potent Punch 
thanks to 


MARTIN-MADE GUN TURRETS 


OW does it happen that Martin, long famed 
for its fighting planes, is now also one of the 
world’s largest manufacturers of power-operated 


aerial gun turrets? As far back as 1937 Martin 
engineers had foreseen the need for powered 
turrets and built America’s first for their PBM-1 
patrol bomber. When, in 1940, General Arnold 
proclaimed power gun turrets a “‘must,’’ Martin 
was ready with actual experience and production 
know-how. Results: Martin is now mass prod 
ing turrets not only for Martin aircraft, but for 
many other U. S. types as well. When you sce pic- 
tures of high-speed bombers, the chances are 9 out 
of 10 that they are defended with Martin turr 


rets 
Mass-Producing Gun Turrets 

To give U. S. bombers a pulverizing punch and to 

lessen the need for fighter escort, Martin has turned 

its entire Sinclair division over to the manufacture 


of turrets. Martin engineers, seeking ways to turn 


WICKED WALLOP is packed by these twin 50's in the Martin 
turret of a Martin B-26 Marauder. At high altitudes, where 
the slightest exertion is an effort, power turrets, easily opera- 
ted by a twist of the wrist, are vital to Victory. 
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out turrets faster, achieved these results. The inner 
ring was Cast asa single unit... moving assembly 
. and the ‘‘chassis’’ of the 
turret was Cast in one piece, a feat which many 
experts had deemed impossible. Today, turrets... 
both electrically and hydraulically powered . . . are 
rolling from Martin assembly lines to make U. S. 
bombers feared by enemy airmen. 


lines were perfected . . 


New Improvements 

Hardly a week passes without changes or improve- 
ments being made in Martin turrets, to keep well 
ahead of the enemy. Plastics are being utilized to 
save metal . . . added comfort and protection are 
provided for gunners . . . and in numerous other 
ways Martin gun turrets are being improved to 
give U. S. planes a punch that spells *‘k.o.”’ for 
the Axis—and Victory for US. 


Tue Grenn L. 


MarRTIN Company, BALTIMORE 
THE GLENN L. MARTIN-NEBRASKA COMPANY— OMAHA 


TORRENT OF TURRETS pours from Martin factories, via mov- 
ing assembly lines like this. Simplified design and advanced 
tooling boost Martin output. At end of line, guns are installed 
and turrets are ready to do business with Hitler. 
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Builders of Dependable uy) Aircraft Since 1909 
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the past two years to run back and forth 
gross the Atlantic when there is need 
discussion, s)in the future businessmen 
of London or Birmingham having nego- 
jiations afoot in New York or Detroit 
yl board a plane where once they 
yould have sent a cablegram. It does 
not seem overoptimistic to anticipate 
that such newly created travel over 
she Atlantic will equal twice the amount 
diverted from the previously existing 
hannels. 

There is another way of arriving at 
figure for the volume of transatlantic 
air travel. In September, 1940, the 
yverage travel between the cities of the 
Pacific coast of the United States and 
those of the eastern third of the country 
weraged 250 passengers per day. I 
have little doubt that after the war the 
fgure will be increased to 1,200. That 
represents the prospective interchange 
of persons between two regions, one of 
about 10,000,000 population and the 
other of about 90,000,000, with their 
enters of population located about 
2400 miles apart. In considering trans- 
atlantic traffic, on the other hand, we 
are reckoning with the interchange be- 
tween populations of about 90,000,000 
and 250,000,000, respectively—con- 
sidering only the eastern third of North 
America and the western half of Europe 
as being major contributors to trans- 
atlantic movement—with their centers 
of population separated by about 
3,700 miles. 

Upon all those bases I believe it 
reasonable to anticipate a postwar 
average of 600 passengers by air per 
day between the United States and 
Canada and the British Isles and 
the Continent of Europe. The daily 
average will, of course, be subject to 
substantial seasonal fluctuations from 
the annual mean, unless we make 
even better progress than I expect in 
diminating irregularities of service be- 
cause of the weather. 

Though less than half ‘of the trans- 
atlantic passenger traffic before 1939 
found its eastern terminal in the British 
Isles, the faithfulness with which air- 
craft can adhere to Great Circle routes, 
at least in summer, and the desirability 
of keeping the nonstop distance to a 
minimum put Britain in a more favor- 
able position for providing the initial 
European point of contact for air routes 
than for shipping. Upon the assump- 
tion that the apparent time from Lon- 
don to New York will be 14 hours (which 
I believe is compatible with the con- 
dusions that I shall later develop on 
the relation between speed, nonstop 
distance, and economy), a departure 
tom London at six o’clock in the after- 
hoon will permit arrival in New 
York at eight o’clock in the morn- 
ing. 

Traveling in the other direction, the 
corresponding apparent time, allowing 
for the higher speed with the prevailing 
wind, would be about 20 hours. It will 

possible to fly much faster than that. 

Idoubt that it will be sound commercial 
Operating practice to do so in any 
period that can be foreseen in the verv 
Near future, 
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Upon that basis I can look forward 
to departures from London at 5:00, 6:00, 
8:00, and 10:00 p.m. and midnight as 
offering as much frequency as anyone 
could reasonably desire. Allowing for 
flights that may start from points on the 
Continent, an all-inclusive year-round 
average of eight schedules each way 
each day between North America and 
Kurope seems a reasonable goal. 

It is a goal that may ‘be attainable if 


‘the total traffic reaches the figures that 


I have given as probable for the early 
postwar period. An average of 300 
passengers per day in each direction, 
spread out among eight schedules per 
day, would put an average of 37 pas- 
sengers on each airplane. Allowing for 
the 65 per cent load factor, which seems 
to be about the maximum that can be 
expected on any commercial service 
under normal peacetime conditions, 
that would call for an aircraft providing 
accommodations for 57 passengers. 
Such a machine would be large enough 
to provide the minimum degree of 
comfort that one would like to enjoy 
on a trip lasting 18 hours or more, and 
it ought to permit a reasonably close 
approach to optimum economy of 
operation. 


It is, of course, possible that two 
radically different types of service will 
exist side by side, giving differing de- 
grees of luxury of accommodation and 
speed at different rates of fare. It is 
possible that those who wish to remain 
in London for a couple of hours longer 
in the evening and still arrive in New 
York at the same hour in the morning 
will be able to accomplish their purpose 
by choosing a high-speed schedule at an 
extra fare. I believe, however, that the 
common disposition is to exaggerate the 
probable extent of these differences. 
The actual time saved by varying the 
speed of an airplane within what can be 
considered the range of possible com- 
mercial interest is so small, and the ad- 
vantages of keeping to aircraft of reason- 
ably large size on these long-range 
operations by concentrating loads are so 
great, that the systematic creation and 
maintenance of two or more different 
types of transatlantic passenger service 
with different types of aircraft seems 
somewhat unlikely unless governmental 
policies promote such a distinction. 
It does, on the other hand, seem al- 
together probable that two classes of 
service will be offered in the same ma- 
chine, with materially lower fares avail- 
able to those who are willing to con- 
tribute to a reduction of empty weight 
by accepting comparatively Spartan 
accommodations. 

Some exception may be taken to my 
having discussed traffic entirely in 
terms of passengers. I have done so 
partly because the character and variety 
of the passenger accommodations are 
primarily dependent upon the number 
of passengers for whom accommodation 
is provided—partly because I believe 
that if the movement of cargo by air 
does show such development as to con- 
stitute a major proportion of the com- 
mercial loads moved it will be cared 
for, in large part, in aircraft handling 
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‘argozalone. Frequency would be less 
important in that case—although even 
for cargo a transatlantic departure in 
the early part of the afternoon and one 
in mid-evening would be desirable. 


THE Economic CONSEQUENCES OF AIR- 
PLANE PERFORMANCE 


In undertaking an analysis of the 
economic effects of modifications in the 
fundamental characteristics of transport 
aircraft, I have taken existing operating 
costs as a starting point. Specifically, 
I have taken the costs of operating the 
Douglas DC-3 on major air lines within 
the United States during the spring of 
1942. That aircraft has up to the 
present time been flown for over 
400,000,000 miles in the United States 
alone, in addition to many millions in 
the present Anglo-Dutch operation 
between England and Lisbon and on 
routes in Continental Europe before 
the war. It is approved under American 
regulation for a maximum take-off load 
of 25,200 lbs. In the normal seating 
arrangement it provides for 21 pas- 
sengers, and over distances of 500 miles 
or less, permitting relatively light fuel 
loads, it can carry that number of 
persons together with from 500 to 1,000 
lbs. of mail and express. The cruising 
speed is a little over 180 m.p.h. at 10,000 
ft. 

The median total cost for three of the 
leading air lines using DC-3’s was 
reasonably stabilized at about 68 cents 
per revenue-mile flown throughout the 
period 1939-1941. For those early 
months of 1942 upon which my de- 
tailed analysis of costs is based, the 
figure was 68.7 cents.* 

Each of the air lines of the United 
States makes a monthly report to the 
Civil Aeronautics Board, classifying its 
expenditures under approximately 180 
titles. Many of the items are trivial 
in amount, and about 10 per cent of 
the number of titles account for nearly 
60 per cent of the total cost. The main 
groups and some of the major items 
within the groups are shown in Table 2. 

I have adopted, with respect to each 
of the accounts that make up the total 
of expense, what seem appropriate as- 
sumptions regarding the variation of 
that particular cost with the speed of 
the aircraft and with its weight, total 
power, number of engines, and wing 
area. For purposes of illustration I 
list a few typical examples. 

The pay of flight crews has been com- 
puted under the National Labor Board 
decision that established a standard in 
that matter for the air lines of the 
United States, except that I have 
plotted a smooth curve in lieu of the 
broken line that literally represents 
the Labor Board formula. The effect 
is that the pay received by pilots for 
ach hour flown varies approximately 
as the square root of the speed, and the 
payment per mile flown is therefore 
approximately proportional to the in- 
verse square root of speed. 

* The exchange rate throughout the 
period to which these figures relate was 20 
cents per shilling. 
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50- AND 100-amp AIRCRAFT CONTACTORS 


Balanced armature construction increases their ability to 
withstand vibration, while permitting a reduction in weight. 


TWO FORMS AVAILABLE—one which conforms to specifications of the 
U.S. Army Air Forces; one with simplified mounting and terminal 
arrangement (as illustrated) which saves additional weight and 
space 


TEMPERATURE RANGE—95 C to —40C 

ALTITUDE RANGE—0 to 40,000 feet 

LINEAR ACCELERATION Up to 10 G applied in any direction 
VIBRATION — Meets U.S. Government vibration specifications 


CORROSION-RESISTANT— They meet 200-hour salt-spray test as stipu- 
: lated by various Government agencies. 


DELIVERIES BEING SCHEDULED NOW 


We are now accepting orders for quantity production, and can 
make deliveries to meet your production schedules. See your 
nearest G-E representative immediately for samples. 


For our new catalog (GEA-3865) on G-E control devices for air- 
raft electric systems, including contactors, limit switches, relays, 


AIRC RAFT rqgeure switches, write to Ceneral Electric Company, 
CONTROL 
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PRODUCTION ON SCHEDULE 


ce of America’s aircraft 
bute to the men who make 
bse who fly them. 


The splendiperfo 
in World Wer II, i 
them... Wella 


For igit@kes mgimpgement, planning, engineering, 

pr ment, Bling, training, skilled workman- 

hipy and co@Fdinated effort of the highest- order, 

to Planes in adequate quantities ...on 
edule. 


At McDonnell, we have met production require- 
Ments... on planes, parts, and plastics on schedule. 
Behind this successful production performance is 
4 well-rounded organization of seasoned aircraft 
Sx€Cutives, engineers, research workers, tooling 


experts and production specialists . . . who have 
passed along the results of many years’ experience 
to thousands of earnest hard-working shop 
personnel. 


Two additional factors have contributed materially 
to our ability to meet production requirements on 
schedule: a record of never having had a work stop- 
page due to disagreement between management and 
personnel or their collective bargaining representa- 
tives; and a policy of multiplying and facilitating 
production through sub-contracting as necessary. 


We shall welcome further opportunities to serve 
our country’s war effort. 


PARTS > PLASTICS * SAINT LOUIS-MEMPHIS « 


M°DONNELL ~% 
Manufacturers of PLanes - 
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A Third Hand for the Pilot—the search for 


simpler, more automatic engine control has long been one of 
aviation's most urgent tasks. Climaxing years of development in 
this field are the Simmonds-Hobson Automatic Engine Controls 
which serve as a mechanical hand for the pilot, maintaining with. 
out manual operation in the cockpit, selected settings for certain 
engine controls, 


Longer Engine Life, more efficient operationis 
achieved through the installation of Simmonds-Hobson Auto- 
matic Engine Controls. Now in quantity production for the fight- 
ing planes of the United Nations are units designed to prevent 
excess manifold pressure (over-boost) and to control mixture. 


More Advanced Designs are now under & 


velopment that will provide an even greater degree of automatic 


control for aircraft engines. These designs will allow automatic 
control not only of manifold pressure and mixture but also for 


the propeller governor, and other functions. 


Automatic Engine Controls Push-Pull Controls Self-Aligning Rod-End Bearings C E Ss 
Equipment and Components for Hydraulic Systems Chronometric Radiosondes R i] ork, "t 
Spark Plugs Cowling and Panel Clips and Fasteners Hydraulic Accumulators. 10 ROCKEFELLER PLAZA, NEW Y 


“Simmonds Equipment Flies With Every Type of Allied Aircraft” 
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TABLE 2 


Median Cost in Spring of 1942 Percentage of 
Title of Account (Cents per Revenue-Mile) Total Cost 


Pay of aircraft captains 6.23 9.1 
Pay of copilots 2.18 3.2 
Fuel (including taxes) 8.19 11.9 
: 0.37 0.5 
Accidental damage to flight equipment (including insurance premiums on such damage) 0.94 1.4 
Other flying operations expenses 1.33 1.9 
Total flying operations expense 19.24 28.0 
Meteorologists and dispatchers 0.49 0.7 
Radio operators at ground stations 1.25 1.8 
Passenger and ticket agents at airports 2.51 3.7 
Service employees at airports (not including shop personnel) 2.83 4.1 
Other ground operations expense (telephone and telegraph, operation of motor cars, rent of 
buildings, etc.) 6.11 8.9 
Total ground operations expense 13.19 19.2 
Aircraft repairs, labor 1.45 231 
Aircraft repairs, material and parts 0.78 ee 
Aircraft engine repairs, labor 1.16 Rev 
Aircraft engine repairs, materials and parts 1.86 RY | 
Aircraft instrument repairs 0.15 0.2 
Aircraft propeller repairs 0.09 0.1 
Aircraft radio equipment repairs 0.37 0.6 
Total flying equipment maintenance, direct 5.86 8.5 
Ground radio equipment repairs 0,2) 0.3 
Repairs to buildings, tools and other ground mechanical equipment 0.53 0.8 
Other ground equipment repairs 0.11 0.2 


Total ground equipment maintenance direct 0.85 1.3 
Total equipment maintenance indirect (general superintendence, storeroom employees, 

unallocated shop labor, telephone and telegraph, rental of buildings, office supplies, and 

public utilities used in connection with maintenance work) 3.44 5.0 


Pay of stewards and stewardesses 1.22 Lae 
Food service for passengers 1.88 2.7 
Passenger supplies (linen, etc.) 0.42 0.6 
Expense of caring for passengers (on interrupted trips) 0.25 0.4 
Passengers liability insurance 1.35 2.0 
Other passenger service expenses 0.87 1.3 
Total passenger service 5.99 8.7 
Sales managers, agents and other personnel engaged in soliciting traffic 1.03 1.5 


Passenger and ticket agents and reservation personnel (in addition to those at airports 


already covered) 2.03 3.0 
Agency commissions on tickets 0.35 0.5 
Other traffic and sales expense 3.37 4.9 

Total traffic and sales 6.78 9.9 
Direct cost of newspaper advertisng 0.56 0.8 
Direct cost of other advertising 0.15 0.2 
Publication of timetables and circulars 0.14 0.2 
Other advertising and publicity expense 0.76 se 


Total advertising and publicity 1.61 2.3 
Pay of general officers and executives 


0.31 0.4 
Pay of general office employees 1.48 2.2 
Personnel, pensions, and welfare work 1.13 1.6 
General taxes 1.41 2.1 
Legal fees and legal expenses 0.18 0.3 
Other general and administrative expenses 1.13 1.6 
Total general and administrative expenses 5.64 8.2 
Depreciation of aircraft 3.44* 5.0 
Depreciation of aircraft engines 0.85* 1.3 
Depreciation of aircraft propellers 0.35 0.5 
Depreciation of aircraft radio equipment 9.40 0.6 
Total depreciation of flying equipment 5.04 7.4 
Depreciation of radio equipment for ground stations 0.15 0.2 
Depreciation on tools and mechanical equipment 0.15 0.2 
Depreciation on motor cars 0.12 0.2 
preciation on other ground equipment (buildings, furniture, and office equipment, etc.) 0.61 0.9 
Total depreciation on ground equipment 1.03 1.5 
Toran ExPENSES 68.67 100.0 


* The figures given for depreciation of aircraft are computed for a 5-year service-life. Depreciation costs actually being reported 
at the present time are distorted by the impossibility of securing new aircraft for several years past and the consequent continued use 
of aircraft that are fully depreciated on the operators’ books. 

_ t British costs under prewar conditions would differ from the American figures in that the item for fuel would be substantially higher, 
while a large proportion of the other items would be appreciably lower. American fuel costs are based on a price, including tax, of ap- 
Prximately 13 cents per U.S. gallon. 
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“Know how” proof #14 
...more each month 


Lease If fastenings are not your 


problem, kindly pass this on to others to whom 
our ‘‘know how”’ might be of help. Thank you! 


WATERVILLE 48, CONN, 


ENGINEERING REVIEW—OCTOBER, 1943 


SCOVILL COLD-FORGING 
"KNOW HOW’ DELIVERS 


FASTENINGS THAT 
DELIVER THE GOODS 


Scovill’s cold-forged fastening devices 
are found throughout industry, secure- 
ly holding together vitally important 
assembled products for war and peace 
alike. The part illustrated is one of our 
war jobs—the hammer spring plunger 
for the calibre .30 M1 carbine. Thanks 
to Scovill skill and “know how’’—cold- 
forging did the trick—thus saving mate- 
rials—money—motions, on this essen- 
tial war job calling for the strictest 
observance of exacting requirements. 

This same ingenuity assures uniform 
quality in Scovill standard fastenings, 
even in huge quantities. Take your 
needs to the Scovill Fastenings Expert 
in the nearest office listed below. He 
will show you jobs we have licked that 
tested and proved our “know how”. 
You will appreciate that our volume of 
war work restricts acceptance of new 
work. You will receive a prompt, frank 
answer as to our current ability to 
serve you. 


SCOVILL MANUFACTURING COMPANY 
WATERVILLE 


SCREW 


prooucts DIVISION 


TEL. WatersBuRY 3-3151 


NEW YORK, Chrysler Building - DETROIT, 6432 Cass Avenue - CHICAGO, 1229 W. Washington Boulevard . PHILADELPHIA, 18 W. Chelten Avenue Building 
PITTSBURGH, 2882 W. Liberty Ave. - SYRACUSE, Syracuse - Kemper Insurance Bldg. » LOS ANGELES, 2627 S. Soto St. - SAN FRANCISCO, 434 Brannan St 
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Cost of fuel has been computed, with 
suitable allowance for consumption 
during taxiing, take-off, and climb. 

Seventy-five per cent of the cost of 
aircraft maintenance has been taken as 
proportional to flight time and there- 
fore inversely proportional to speed, 
while the remaining 25 per cent is as- 
sumed proportional to the number of 
landings and therefore independent of 
speed. Aircraft maintenance is assumed 
to be proportional to W.®, where W is 
the gross weight of the aircraft; air- 
craft engine maintenance, proportional 
to P75, where P is the power of the 
individual engine, since there are many 
maintenance operations in which neither 
labor nor material cost is doubled by 
doubling the weight of the aircraft or 
the engine power. 

Twin-engined aircraft are assumed to 
carry an operating crew of two in 
addition to the cabin attendants, while 
four-engined aircraft are credited with 
a flight engineer in addition to the two 
pilots. This, of course, holds only for 
operations over comparatively — short 
distances. 

The depreciation is in all cases based 
upon the assumption of a 5-year life 
and a flying time of 3,000 hours per 
year. It may be noted in passing that 
the major domestic air lines of the 
United States are at present averaging 
about 4,000 hours per year with each 
airplane, but to accomplish so high a 
level they are having to plan their 
schedules with primary reference to the 
availability of equipment rather than 
to the desires of the traveling public. 
As soon as aircraft have reached the 
terminal and been given time for the 
necessary inspection and maintenance 
operations they are started off again, 
even though that involves scheduling 
some departures at hours when few 
people would normally want to travel. 

The first cost of the airplane is as- 
sumed proportional to W125, since in- 
crease in the size of aircraft almost 
inevitably leads to decrease in the 
number of units produced and con- 
sequent loss of certain production 
economies, and air-frame cost has been 
assumed to undergo a further increase 
of 10 per cent in passing from the twin- 
engined to the four-engined type, other 
things being equal. The first cost of 
engines, on the other hand, is considered 
a8 Varying as P°-75, The cost of radio 
equipment is assumed independent of 
the characteristics of the aircraft. That 
assumption may be unrealistic, since 
the installations for extremely large 
aircraft are habitually planned on a 
lavish scale. But I have assumed that 
all of the aircraft within the range of 

€ present study will carry radio equip- 
ment fully adequate for all the problems 
of communication and navigation that 
their pilots will encounter, and pre- 
sumably there is no occasion for provid- 
ig More than that in any case. If the 
sumption be in error, the results of 

ué error are unfavorable to the large 
aircraft. The same may be said of the 
‘sumption that radio operation on 
continental services will continue to be 
€ function of the pilot and copilot 


GROSS WEIGHT + 25,000 POUNDS 
WING LOADING = 25 


+ WER LOADING (BASED 
ON CRUISING POWER) 
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TOTAL COST PER PAYLOAD TON-MILE (CEMTS 


4 oz 
Co, (COEFFICIENT OF PARASITE AND PROFKE ORAG) 
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Fig. 1. 


rather than an additional member of the 
crew to be carried in all cases. The 
determination of the size of the smallest 
aircraft that can be used in transport is 
going to depend largely on the amount of 
radio and instrumental equipment that 
will be needed for safe and regular 
operation in the postwar period and 
upon the size of the crew required to 
operate the equipment and take ad- 
vantage of its indications. 

From this substructure of tabulation, 
assumption, and formula I have pro- 
ceeded to an analysis of the effects of 
specific characteristics on cost. The 
analyses are, of course, dependent on the 
assumptions, and a different set of as- 
sumptions would produce a different set 
of conclusions. I must therefore offer 
my own conclusions with a reservation 
that they are all based on my own 
opinion with respect to a large number 
of underlying factors. However, sub- 
stantial variations could be made in a 
considerable number of the individual 
elements entering into the computations 
without causing any radical change in 
their general indications. The results 


Fic. 2. 


of the first such analysis are presented 
in Fig. 1 and show the relation between 
cost per pay-load ton-mile and aero- 
dynamic fineness in an airplane that in 
all other respects retains the character- 
istics of the DC-3. 

In this case, as in all of those that 
follow in this section of my lecture, 
operation over relatively short distances, 
not to exceed 600 miles without stop, has 
been contemplated. The curve is 
plotted on the assumption of a con- 
stant pay load of 5,000 Ibs. or 20 per 
cent of the gross weight of the aircraft. 
But I believe that assumption sub- 
stantially corresponds to actual con- 
ditions in operating over short or mod- 
erate distances, since the reduction in 
required fuel load that results from a 
reduction of drag is substantially offset 
by the increase in the required load 
factor that comes with increase of speed 
and the consequent necessity of in- 
creasing structural weight. The amount 
remaining available for pay load re- 
mains substantially constant. 

The curve is a comparatively flat 
one. Increase of fineness increases the 
cruising speed that is compatible with 
reasonable economy, and, at the same 
time, in place of the increase in operating 
cost which normally accompanies an 
increase of speed secured by use of 
more power, the cost is somewhat re- 
duced. To put the indications of the 
curve into a simple approximate rule, 
it appears that where the speed can be 
increased 10 per cent by reducing the 
drag, without changing the power load- 
ing or wing loading, the operating cost 
per ton-mile is reduced by approxi- 
mately 4 per cent—as though 40 per 
cent of the total expenses of operation 
were inversely proportional to speed 
whereas 60 per cent, including most of 
the commercial expenses and ground 
operating expenses, were independent of 
that factor. Saving in fuel costs repre- 
sents approximately one-fourth of the 
total effect of speed on cost—saving in 
depreciation approximately one-quarter 
of the remainder. 


Size AND Cosr 


The next step, represented in Fig. 2, 
is the analysis of the effect of size. 
Wing loading, power loading, and ratio 
of pay load to gross weight are again 
assumed constant, but account is taken 
of the improvement of aerodynamic 
fineness that naturally accompanies 
increase in size. In determining the 
variation of drag coefficient I have as- 
sumed that profile drag of the wing will 
increase in proportion to W°* and the 
total drag of fuselage and nacelles in 
proportion to W°.6, The assumption 
may be a little on the optimistic side 
within the range with which we are 
most likely to be concerned in practice, 
for it represents substantial acceptance 
of the popular approximation that the 
linear dimensions of a transport fuselage 


_ need vary only as the cube root of the 


amount of pay load and also includes 
some allowance for gain with increase 
of Reynolds Number. Unfortunately, 
however, passengers cannot be stowed 
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itself. But when the whole nation gives pause to 
recognize outstanding excellence in this mass produc- 
tion the achievement becomes all the more striking. 

Such honors have been bestowed upon the Eimac 
organizations not once but twice. First to the San 
Bruno, California, plant (September 1942) and second, 
less than a year later, to a plant in Salt Lake City, Utah, 
that is little more than one year old. 

Where does the credit go?... to the men and wo- 
men at the Salt Lake City plant now for their recent 
triumph ...and to the men and women of both plants 
always for their collective cooperation and hard work. 


Follow the leaders to 


EITEL-McCULLOUGH, INC, SAN BRUNO, CALIF. 


Plants Located at: San Bruno, Calif., Salt Lake City, Utah 


Export Agents: FRAZAR & HANSEN, 301 Clay Street, 
San Francisco, California, U. §. A. 
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in fractional layers, and the transition 
from the airplane with a single floor in 
the cabin to one with two floors is there- 
fore abrupt. It is not likely to occur 
dort of a weight of at least 80,000 lbs., 
aod up to that point it Is the floor area 
ofthe cabin rather than the volumetric 

ity of the fuselage which must be 
kept directly proportional to passenger 

Joad. 

The assumption of a wing loading as 
as 25 lbs. per sq.ft. in extremely 
» aircraft is an unlikely one, but the 
Sahiect at this point is to segregate the 
direct effect of changes in size from the 
Hects of any other variables. The 
mence of wing loading will be 
ately examined. 
'The curve of cost against weight 
inttens as the weight increases and 
ould appear, for the four-engined air- 
tne, to be asymptotic to a value of 
shout 21.5 cents per pay-load ton-mile. 
An increase of gross weight from 
0,000 to 30,000 lbs. promises to reduce 
cost in short-distance operation 
Sy about 8 per cent; whereas an in- 
Frease from 100,000 lbs. to 150,000, on 
‘the same methods of calculation, would 
“dlect only about a 3 per cent decrease 
in cost per ton-mile. Doubling the 
/ gos weight of the aircraft promises 
j ‘typically to increase the speed for a 
! gyen power loading by about 5 per 
AP eit. About one-quarter of the change 
a Munit cost with size is attributable to 
ihedirect effect of this increase in speed; 
While the remainder is accounted for by 
@ich items as pay and expenses of flight 
monnel, maintenance and deprecia- 
on radio equipment and _ instru- 
fats, and others of which the total 
mount is either quite independent of 
he size of aircraft or varies much less 
pidly than the size. 
Although I have carried the curve 
the left only to a weight of 20,000 
&, it is clear from experience, as well 
firom theory, that its slope continues 
Wincrease with further reductions in 
eight. That rapid increase of unit 
Mist with decrease of size, when opera- 
Moms are conducted in accordance with 
fesent air transport practices, promises 
Weonstitute one of the great problems 
ofthe postwar period. I have already 
spoken of the advantage for local serv- 
es of being able to use aircraft of 
small size, but it is not a wholly favorable 
prospect and it presents some questions 
Meonnection with the drafting of safety 
regulations of which I shall have more 
to say. 

Under the assumption that I have 
adopted as seeming most reasonable, it 
8 necessary that a four-engined air- 
pine should be approximately 40 per 
nt heavier than a twin-engined one, 
‘suming equal wing loading and power 

ing in the two cases, in order that 
the Operating costs per ton-mile be 
identical. 

In this connection the possibilities of 

ga notable further reduction of 

by the total elimination of the 
and tail surfaces in aircraft 

a extremely large size should be con- 
“dered. The classic reference on that 
subject is Dr. Roxbee Cox’s Wilbur 


at 
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Wright Lecture of three years ago.? In 
an analysis to which I shall make no 
attempt to add, he concluded that the 
effective use of the flying-wing type of 
aircraft for the carriage of commercial 
passengers would be limited to aircraft 
of a gross weight of 350,000 lbs. or 
more. In an airplane designed to carry 
only eargo, of relatively high density, 
the flying-wing form could be used in 
substantially smaller sizes—particularly 
if only low speed were sought and a light 
wing loading were therefore permissible. 
Such a machine might reasonably have 
a cruising speed, at a given power load- 
ing and wing loading, about 10 per cent 
higher than that of an aircraft of the 
same gross weight and of conventional 
form. Such an increase in speed, super- 
posed on the direct effect of increase of 
size, should give to a 400,000-lb. flying 
wing a cruising speed at a given power 
loading approximately 20 per cent 
higher than that of conventional air- 
craft of 60,000 Ibs. gross weight and an 
operating cost per ton-mile approxi- 
mately 20 per cent lower than in a 
60,000-lb. machine, provided that the 
percentage of pay load for the large air- 
plane can be kept as large as for the 
medium-sized one. 


Wina LoapInG AND PowrER LOADING 


The size of the aircraft used on a 
particular route will be determined 
largely by the amount of traffic avail- 
able and by those considerations of 
passenger preference which I have pre- 
viously discussed. The designer is to be 
relied upon to keep the drag coefficient 
as low as he is able, compatible with 
the avoidance of unduly high produc- 
tion cost or the use of practices that 
would create undue difficulties in ser- 
vicing or maintenance. The major 
variables at his disposal in planning the 
general form and performance character- 
istics of the aircraft are wing loading, 


TREND OF WING LOADING IN TRANSPORT OPERATION 


WING LOADING 
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Fig, 3. 
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wing form, and power loading. How- 
ever spectacular the innovations of 
future years may be and however ridicu- 
lous they may make our present 
predictions appear, as long as airplanes 
continue to depend upon the dynamie 
lift of a wing moving through the air 
they will continue to have a wing load- 
ing and span loading and profile and 
induced drag therefrom. They will 
continue to have a power loading, it will 
continue to be a primary factor in 
determination of both performance and 
economy, and the designer will still have 
to apply his discretion to choosing the 
optimum values of those ratios. 

Increase of wing loading has been 
steady since that day at Kitty Hawk 
nearly 40 years ago. The Wrights’ first 
flight was made at a loading of ap- 
proximately 1.5 lbs. per sq.ft., and in 
Fig. 3 I have shown the general trend 
from that time to the present. The 
form of the curve before 1920 relates 
principally to military reconnaissance 
machines; that since 1920 relates to 
transport aircraft. In recent years the 
average long-term rate of increase has 
been about 1.5 lbs. per sq.ft. per year. 

I have a special interest in the study 
of wing loading in transports through 
my present official connection, for it is 
generally true that airworthiness regula- 
tions have a great effect upon the 
maximum wing loading that can be 
used. Designers sometimes reproach 
us with an overconservative and an 
unduly restrictive attitude in that re- 
spect. 


The chief engineers of several Amer- 
ican companies have been good enough 
to respond to an inquiry concerning the 
wing loading that they would think it 
desirable to use in transport aircraft 
at the present time if no regulatory 
restrictions had to be considered. Al- 
though there are wide variations in 
individual opinion, the choice seems 
typically to fall around 30 Ibs. per sq.ft. 
for an airplane of 25,000 lbs. gross 
weight, around 35 lbs. per sq.ft. for a 
60,000-lb. machine; and around 45 lbs. 
per sq.ft. for one of 150,000 lbs. These 
average figures, with the exception of 
the last, are well within the range of 
practicability under existing American 
airworthiness requirements, but some of 
the designers proposed values of which 
that would not have been true. It is 
generally agreed that wing loading 
should increase with gross weight, but 
some views favor an increase as rapid 
as the cube root of the weight, while 
others prefer only about half that rate 
af variation or even less. The majority 
favor a higher initial wing loading in an 
aircraft designed especially for a long- 
range operation than in one of similar 
size intended for short flights, but the 
differences generally recommended are 
so small that the mean wing loading 
during the flight, allowing for half of the 
fuel load having been consumed, would 
be lower in the long-range machines. 

As a preliminary step I have examined 
the plan form of the wing. Since the 
wing acts as a beam transmitting load 
along the span, it might reasonably be 
anticipated that when the plan form is 
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enemy performance standards, an extra plane 


BETTER ENGINEERING! 


But the engineering of better planes brought about one 
tough structural problem after another—problems never 
solve 
many of these, leading aircraft engineers came to Th 1omp- 
son where they found the specialized processes needed in 
the manufacture of highly stressed parts. New and revolu- 
tionary products were ‘worked out—special Precision Bolts, 
for example, that in physical properties alone are not 
matched anywhere by anything similar. These Bolts are 
used on motor mounts, landing gear, control surfaces, and 


before encountered in aircraft construction. To 


WEST Geass 


N THIS WAR, where weight of bombs dropped 
has proved the decisive factor in bombing ef: 
fectiveness, four of our bombers can carry the 
same load as five comparable enemy planes! Or, by 
> load 
of bombs goes along with every four bombers we 
send over their territory...25% more striking 
power because of better fuels, better planes—anp 


PLANT *x 


&S ‘MAIN Wing-attaching Bolts—at strategic points where 
no ordinary bolt could possibly be used! 


Yet this is only one example of the many vital Thompsor- 
made parts now contributing to the better planes needed 
for the most powerful engines and the finest fuels. Thomp 
son also manufactures Valves for these engines, as well as 
Control Rod Ends, Ball Bearing Cable Ends, Hydraulic 
Pistons, Flash-Weld Assemblies and many other parts. I 
your structural problems involve these or similar products, 
Thompson’s facilities in engineering and manufacturing, 
plus 40 years’ experience in this field, can help you. Write 
Thompson Products, Inc., WEST COAST PLANT, Bell, California. 


A modern and fully- 
equipped heat treating 
department is main- 
tained at Thompson in 
order to closely control 
the physical properties 
so vital to high strength 
parts. This group of 
automatic recording 
controllers keeps an ac- 
curate adjustment on 
all furnace “heats” to 
insure maximum 
strength properties and 
absolute uniformity in 
all products ...another 
example of the manu- 
facturing controls used 
by Thompson. 


™iompson Products. Inc. 
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changed the root depth of the beam 
owl remain substantially in a fixed 
lationship with the span. It has been 
the common rule for a number of years 
that the maximum thickness of the wing 
at the root is about 3 per cent of the 
span, with a few designers departing 
from the average by persistently favor- 
ing a ratio of between 3.5 and 4.0 per 
ent. There seems to be no present 
indication of any change in that re- 
spect, and a thickness of 3 per cent of 
the span may be taken as the typical 
standard. 

Upon that basis and assuming a taper 
ratio of 3.0, the airfoil thickness ratio 
of the root section of the wing, in per 
eent, will be twice the aspect ratio. With 
a taper ratio of 2.0, the ratio of the air- 
foil thickness ratio at the root section 
to the aspect ratio of the wing will be 
25. 
nith a relation established between 
wing thickness, aspect ratio, and thick- 
ness ratio, the aspect ratio that will 
produce minimum wing drag at any 
particular value of the lift coefficient 
can be determined for any given series 
of airfoil sections. Plotting minimum 
drag at optimum aspect ratio and thick- 
ness ratio against lift coefficient, in 
tum, the variation of wing drag with 
wing loading is derived. The curves 
presented in Fig. 4 happen to be based 
onanearly N.A.C.A. series. The aspect 
ratio for minimum drag has a value 
that increases only a little less rapidly 
than in direct proportion to the lift 
coefficient. The optimum span is 
therefore almost independent of the 
operating value of the lift coefficient or, 
for a given cruising speed, of the wing 
loading. 


ASPECT RATIO 


Fic. 4. 


In the particular case plotted, the 


Mitimum drag correspond to a lift co- 


t of 0.54, an aspect ratio of 11.3, 


ada root thickness ratio of 0.23. 


i Improvement in the drag character- 


of airfoil sections operates to re- 


~ Me the optimum value of the lift co- 
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efficient as determined by an analysis 
of this type, since reduction of drag 
makes it profitable to accept the profile 
drag that comes from increase of area 
rather than the induced drag that ac- 
companies increase of lift coefficient. 
It is impossible to speak freely of the 
characteristics of modern low-drag sec- 
tions, but on the assumption that all 
profile drag coefficients were reduced 
50 per cent, as compared with those 
used in plotting Fig. 4, the optimum 
lift coefficient for minimum cruising 
drag would become 0.40 and the opti- 
mum aspect ratio 12.0. 


It may be noted as a rough-and- 
ready rule that the wing loading for 
minimum wing drag at cruising speed 
with present-day airfoils should be ap- 
proximately 9(V/100)?, where V is the 
cruising speed in miles per hour at a 
height of 10,000 ft., and that the span 
loading should be approximately 0.8 
(V/100)?. 

The curve of drag against aspect ratio 
is very flat in the neighborhood of its 
minimum value, and the curve of drag 
against lift coefficient is almost equally 
flat. I believe the beneficial effect of 
extremely high wing loading on drag 
is often overestimated. There are, on 
the other hand, obvious structural 
advantages in reducing the aspect 
ratio and increasing the wing loading, 
both in direct saving of structural 
weight and through reduction of the 
required gust load factors. The reduc- 
tion of wing loading by one-third, as 
compared with the optimum value, 
should increase the wing drag by barely 
5 per cent, but it will typically inerease 
the weight of the wing by nearly 20 per 
cent, with some increase in the weizht 
of other structural elements as w_ Il. 
It is there that the price has to be paid. 
Where take-off quality and rate of 
climb are of paramount importance, 
improvements in. those characteristics 
may offset the increase in structural 
weight which comes with increase of 
aspect ratio. No generally applicable 
balance can be struck between the aero- 
dynamic and the structural factors, but 
it seems unlikely that there will be any 
appreciable gain from increasing the 
wing loading to above 10(V/100)? or 
span loading to above 1.0(V/100)?, 
where V is again the cruising speed at 
10,000 ft. For twin-engined aircraft, 
for which climb with one engine in- 
operative is a critical condition, the 
span loading is better kept down to 
0.9(V/100)?. With airfoil sections of 
the future these optimum values may 
be reduced by from 10 to 25 per cent, 
and they will, of course, be reduced by 
any increase in cruising altitude. 


CoMBINED Errect oF Wi1nG LOADING 
AND Power LOADING 


Wing loading and power loading re- 
main as variables. In the next series 
of charts I have examined the variations 
of speed and costs in terms of those 
factors. The basic airplane for this 
series of studies is a. four-engined ma- 
chine of 60,000 Ibs. gross weight, taken 
as approximating the size that is likely 
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to be most used in overland operations 
between major centers after the war. 
In addition to the reduction of parasite 
drag that would naturally accompany 
the increase in size from the 25,000 Ibs. 
of the DC-3 to more than double that 
weight, the drag coefficient has been 
assumed to be reduced by approximately 
20 per cent from the DC-3 level. 
Specifically, the 60,000-lb. airplane, 
which would require a circular fuselage 
of between 11 and 12 ft. in outside di- 
ameter, is assumed to have a total 
parasite drag coefficient excluding wings 
and tail surfaces, of 16.0—or, to use 
units more commonly employed in 
England, a parasite drag, with wings 
and tail excluded, of 190 lbs. at 100 ft. 
per sec. 

Subject to these conditions, Fig. 5 
shows the cruising speed that may be 
anticipated at a 10,000-ft. altitude. 
In this chart, as in the subsequent ones, 
the power loading is based on cruising 
power, which is assumed to be one-half 
the maximum take-off power rating of 
the engines. 


SPEED AV 1,000 FSET im PH) 


POWER LOZDING (BASED ON CRUISING POWER) 


Fia. 5. 


In computing the variation of costs 
with wing loading and power loading, 
the assumptions previously made have 
been supplemented by another set bear- 
ing on the effects of wing loading, such 
as that one-third of the first cost of an 
air frame is proportional to wing area, 
10 per cent is proportional to the in- 
stalled power, and the remainder to the 
gross weight. 

The calculation of a considerable 
number of trial cases shows extra- 
ordinarily little difference in operating 
cost per ton-mile of gross weight of the 
aircraft within the range investigated. 
The savings due to increase of speed are 
substantially offset by the increased 
costs due to increase of power. Of what 
change there is, about three-quarters is 
due to the increase of fuel cost with 
reduction of power loading. The re- 
sults are shown in Fig. 6. Values in that 
chart are again given in terms of cents 
per pay-load ton-mile to maintain con- 
sistency with the previous practice, al- 
though the pay load in this case is a 
purely hypothetic one, taken uniformly 
at 20 per cent of the gross weight. 
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OPERATING COST PER PAYLOAD TON-MILE, ASSUMING PAYLOAD TO 
BE 20% OF GROSS WEIGHT IN EVERY CASE 


POWER LOADING (BASED ON CRUISING POWER) 


3% 
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WING LOADING 
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RATIO OF PAYLOAD OVER SOO-MILE DISTANCE TO GROSS WEIGHT AT TAKE-OFF 


POWER LOADING ON CRUISING rower) 


WING LOADING 


Fia, 7. 


The next chart (Fig. 7) shows the 
Vaniation of pay load over a 500-mile 
stance with power loading and wing 
ing. Here for the first time really 
substantial differences begin to appear, 
and the real source of the economic 
penalty on low power loading or unduly 
light wing loading becomes apparent. 
€ Major variables controlling pay 
ds in short-range operations are wing 
Weight and power-plant weight. In 
‘omputing structural weights, I have 
owed for the variations of gust load 
fuetor and then assumed that in the case 
0 the wing—for example, the weight 
Vanes as the load factor to the 0.75 
power, the span to the 0.6 power, and 
the area to the 0.4. The ultimate load 


factors corresponding to a 30-ft. gust, 
encountered at 1.25 times cruising speed, 
range from approximately 5.6 with 
minimum power loading and wing load- 
ing to 3.0 or less when both figures are 
at their maximum. A load factor of 
3.75 has, however, been taken as the 
minimum allowable in any case, to 
allow for maneuvering load, and on that 
basis the maneuvering loads are gener- 
ally more critical than the gust loads 
when the wing loading is above 45 lbs. 
per sq.ft. The total power-plant 
weight, including the propeller and all 
accessories, has been taken as 2.25 lbs. 
per take-off hp. when the maximum 
take-off rating of each engine is 1,000 
hp., decreasing to a weight of 2.00 lbs. 
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per hp. in the imagined, though as yet 
unrealized, case of power plants of 
3,000 hp. each. 

The weight of passenger accommoda- 
tions, including that proportion of such 
items as soundproofing and _ electric 
lighting which can be regarded as pro- 
portional to the number of passengers, 
is assumed to be 75 lbs. for each pas- 
senger. That is an optimistic figure. 
It assumes that the luxury of postwar 
accommodation, at least on short 
flights, will be no greater than that of 
present aircraft. It would be quite 


easy to run the weight of passenger ac- 
commodations up to double the figure 
used and thereby to reduce all the pay- 
7 by 


load percentages plotted in Fig. 
20 per cent or more. 

The fuel load is based on a 500-mile 
ange, with enough reserve to reach the 
destination against a 40-mile wind, té 
fly another 200 miles thereafter to 
reach an alternate field in case the point 
of intended landing proves to be closed 
in at the last minute, and then to cruise 
for another hour and a half at minimum 
power waiting for better weather or for 
its clearance from the traffic control. 
The assumptions may seem strikingly 
conservative, but they include no more 
of an allowance for contingencies than 
is considered desirable in practice. Too 
many analyses of future possibilities 
have been made without allowance 
either for fuel reserve, for headwinds, or 
for extra consumption in take-off and 
climb. The ratio of fuel load to take- 
off weight on the conditions indicated, 
and with a specific consumption of 0.45 
lbs. per hp.-hr., ranges from 10.0 per 
cent with a power loading of 30 Ibs. 
per hp. to 16.2 per cent with a power 
loading of 10, assuming the most ad- 
rantageous wing loading to be used in 
case. 

The extreme variation of structural 
weight within the confines of the chart 
is from 26 to 36 per cent; that of fuel 
weight, as previously noted, from 10 to 
16. The variation in weights of fur- 
nishings and equipment is almost neg- 
ligible. The power plant, however, 
ranges from 15 to 40 per cent of the 
total, and its variations dominate the 
determination of the amount remaining 
for pay load. 

In combining the last two charts to 
produce Fig. 8, where cost per pay-load 
ton-mile is presented in terms of actual 
pay load rather than of a hypothetic 
fixed percentage of the gross weight, 
calculations have been revised to main- 
tain a pay load of 12,000 lbs. as the 
constant element and allow the gross 
weight to vary. Suitable allowance 
has been made for the inherent effect of 
changes in size upon economy. The 
upper part of Fig. 8, corresponding to 
high power loadings, therefore repre- 
sents aircraft of somewhat less than 
60,000 Ibs. gross weight. The lower 
part, where the power loading is low, 
represents the economic performance 
of aircraft of substantially more than 
60,000 Ibs. gross, in order that their 
relatively small percentage of pay load 
may be built up to a total pay load of 
12,000 Ibs. 
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BREEZE RADIO IGNITION SHIELDING GUARDS 
COMMUNICATIONS AGAINST INTERFERENCE... 


Success in modern warfare on land, on the sea and in the air depends 
largely on interference-free reception and transmission of messages by radio. 
Breeze Radio Ignition Shielding, designed for use on hundreds of different 
types of internal combustion engines, insures dependable communications 
by eliminating at the source interference caused by the radiation or absorp- 
tion of high frequency impulses. Used in conjunction with Breeze Fittings, 
this Shielding solves the varied problems of installations ranging from PT 
boats to aircraft. 

Breeze engineers have pioneered and perfected Radio Ignition Shielding 
through many years of research—a background of experience in the field 
which is reflected today in the outstanding performance of Breeze Shielding 
on the battlefronts of the world. 


BREEZE CORPORATIONS, INC., NEWARK, N. J. 
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OPERATING COST PER PAYLOAD TON-MILE (IN CENTS) BASED ON ACTUAL 
PAYLOAD CAPACITY OVER SOO-MILE DISTANCE 


POWER LOADING (BASED ON CRUISING POWER) 


40 


WING LOADING 


Fia. 8. 


It is obvious that costs computed in 
this fashion are making asymptotic 
approach to a minimum, of the order of 
I cents per pay-load ton-mile, as the 
power loading is increased. 

In Figs. 9 and 10 the data from Fig. 
Shave been reworked. In the Figs. 9 
and 10 costs are plotted against speed for 
various assumed limiting design con- 
ditions. Curves are drawn for several 
wing loadings and for several values of 
the product of wing loading by take-off 
power loading, which is a rough criterion 
of take-off quality. As an aid to 
evaluating the significance of the latter 
group of curves, it is noted that the 
product for the DC-3 at the maximum 
take-off load allowed in regular trans- 
port operations in the United States is 
8 and that values of the product of 
0, 300, 400, and 500 typically cor- 
respond, in the best present state of the 
art, to full-power take-off distances of 
about 1,200, 1,800, 2,400, and 3,100 ft., 
Tespectively, to reach a 50-ft. altitude 
fom a standing start in still air. 
_ On the assumptions that have entered 
into the preparation of these curves, 
there should be no appreciable economy 
from the adoption of a cruising speed 
of less than 200 m.p.h. unless the wing 
lading is to be limited to less than 
35 Ibs. per sq.ft. Higher speeds than 
20 m.p.h. are compatible with a close 
approximation to maximum economy 
oily if the wing loading is to be in- 
teased with speed rapidly enough to 
keep it reasonably close (at least within 
20 per cent) to the value of 10(V/100)2, 

ready suggested as constituting an ap- 
proach to the optimum. 

If the take-off quality is the criterion, 
‘he Maximum economy for a given take- 
ot performance appears to be secured 
at about 200 m.p.h., with an increase 
of cost per ton-mile of about 25 per cent 
a penalty on operating at a cruising 
speed of 250 m.p.h. and a 100 per cent 


increase of cost when the cruising speed 
is raised to 300 m.p.h. A penalty of 
about a one-third increase in cost ac- 
companies a reduction in take-off dis- 
tance (to a 50-ft. altitude) from 1,800 
to 1,200 ft. 

-In Fig. 10 the basic curves show the 
relationship between unit operating cost 
and the ratio of take-off power to wing 
area for various cruising speeds, thus 
eliminating weight as a direct factor. 
For purposes of comparison it may be 
noted that the ratio of take-off power 
to area in the DC-3 is 2.4 and that in 
present-day bombers it is_ typically 
about 4.0 and in fighters about 7.0 Ifa 
cruising speed of 200 m.p.h. at 10,000 ft. 
is a fundamental requirement, it appears 
that it would be obtained most economi- 
cally by installing a take-off power of 
about three and four-fifth times the wing 
area but that the full-power take-off 
distance under that condition would 


' be about 3,000 ft. to reach a 50-ft. alti- 


tude. If the conditions of take-off are 
such as to limit the take-off distance 
to 1,800 ft., take-off power and wing area 
should be readjusted to make the 
former only one and nine-tenths times 
the latter. The operating cost per pay- 
load ton-mile would then exceed the 
theoretic minimum attainable cost by 
about 15 per cent. It will be observed 
that in general, for any cruising speed, 
the difference between the minimum 
cost attainable with an indefinitely high 
value of the product of power loading 
and wing loading and the cost that cor- 
responds to a value of 400 for that 
product is extremely small—substan- 
tially less than 10 per cent. This is 
equivalent to a statement that there is 
little economic benefit to be gained from 
designing for a full-power take-off dis- 
tance of more than 2,400 ft. to a 50-ft. 
altitude. 


If a cruising speed of 250 m.p.h. is 
desired and is again subject to a take- 


off condition limiting the product of 
wing loading and power loading to 
300, take-off power should be four and 
nine-tenths times the wing area. To 
follow the same curve of take-off per- 
formance upward to its intersection 
with the curve that represents a cruising 
speed of 300 m.p.h. is to pass completely 
out of the realm of present reality, with 
a wing loading of 55 lbs. per sq.ft. and a 
take-off power loading for the resultant 
transport which would closely approach 
the best that has so far been realized 
in a fighter. 

In concluding this discussion, I must 
emphasize that its conclusions apply 
only to a choice of characteristics for a 
new aircraft, to be planned with no 
more structural weight than is required 
for a proper margin of safety with the 
load that is to be carried and to have no 
more space in the fuselage than is needed 
to accommodate that load. Obviously, 
a different set of conclusions will be 
reached if there is already available an 
aircraft that has more strength, more 
margin of power, and more load-stowing 
capacity than it really requires for its 
present operating conditions and if the 
problem is that of analyzing the effect 
on operating cost and performance of 
increasing the permitted gross weight. 
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TABLE 3 


Assumed Change in Characteristic 
33 per cent reduction in profile drag of wing, together 
with 20 per cent reduction in parasite drag exclud- 
ing Wing 
jper cent increase In propulsive efficiency 
Wper cent reduction in specific fuel consumption 
per cent reduction in unit weight of power plant 
per cent reduction in structural weight 
per cent reduction in weight of passenger accom- 
modations 
W per cent reduction in first cost of air frames 
pp per cent reduction in first cost of engines 
per cent increase in operating time per airplane per 


Resultant Reductions of Operat- 
ing Cost (Per Cent) (Assuming 
the Same Cruising Speed Main- 
tuined After Change as Before) 
At 200 m.p.h. at At 300 m.p.h. at 
10,000 ft. 10,000 ft. 


per cent reduction in accident hazard 
per ton-mile operated 


expenses per ton-mile operated 


In that instance the increase in gross 
weight is unaccompanied by any in- 
qease either in structural weight or 
power or fuselage size and drag, and al- 
most all of the increase in gross appears 
wa net addition to pay load. That 
tase sometimes arises, especially where 
itis necessary to operate a particular 
of aircraft with substantial varia- 
tons in gross load to meet varying air- 
port conditions, but it is not the case 
Mat I am considering here. 


OPPORTUNITIES FOR SAVING 
Costs 


ATIO 


in the short 


Areduction of 33 per cent in wing pro- 
ile drag, accompanied by a saving of 
about 20 per cent in residual parasite 
drag, would seem to be enough of a 
possibility within the next few years to 
listify serious consideration of its ef- 
lets. Such a reduction would increase 
the cruising speed at 10,000 ft. by from 
0 to 15 per cent, the relative gain in- 
easing with increase of power loading. 
The effect on cost at a given power 
loading, after allowing for the increase 
hempty weight that would accompany 
the rise of load factor due to the higher 
eed, would be small and might even 
adverse; but the unit cost at a con- 
Slant speed and constant take-off run 
Would be reduced by about 10 per cent 
it 200 m.p.h. or 20 per cent at 300 
mph, 
this and other effects of possible 
‘ulure improvements in detail are as- 
2-page ‘embled in Table 3. The figures given 
its. Covers oS of course, approximations of a 
various bits, paratively crude order, but they 
ete. it least serve to differentiate the ma jor 
tice supervis™ of improvement from the 
ones, 

The amounts of increase or reduc- 
on assumed in the various quantities 
a to ratios of change that I be- 

ere may be at least measurable 
tope of attaining within the next few 
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per cent reduction in air-frame maintenance cost 
per cent reduction in engine maintenance cost 


per cent reduction in ground operating expenses 


20 
3 10 
3 10 
4 15 
6 12 
3 3 
2 2 
1 2 
2 2 
1 1 
2 4 
3 3 
8 7 


@per cent reduction in general and administrative 


years. The basic calculations on all 
these rates of change of cost were made 
for an airplane having a pay-load capa- 
city of 12,000 lbs., with a mixed load of 
passengers and express. In general, 
however, the relative effects on cost 
will not vary greatly with size of the 
aircraft. 

Though by no means all of the pos- 
sible improvements listed will be real- 
ized in the period immediately following 
the war, a substantial number of them 
will be. At least I look forward with 
reasonable hope to the realization of 
enough of these gains to produce an 
aggregate saving of 15 per cent in 
operating cost, assuming general price 
levels equal to those before the 
war. That would correspond to realiz- 
ing about one-third of the tabulated 
gains under all the factors listed in 
Table 3 for the 200-mile case. 


Cost oF CARRYING CARGO 


The extensive use of aircraft for 
moving urgent military cargo during 
the war has aroused an immense in- 
terest in the possibilities of a similar 
use for commercial shipments. Dis- 
cussion has abated the more romanti- 
sally optimistic visions of a future in 
which surface transport would have 
ceased to exist, and it is now accepted 
as axiomatic that the airplane must 
compete for goods, as it does for pas- 
sengers, upon the basis of a balance be-* 
tween the special value of the service 
that is rendered and the magnitude 
of the special charge that is made for 
rendering it. 

From the previous discussion it ap- 
pears that the minimum cost actually 
realizable in the present state of the art, 
with an aircraft carrying a pay load of 
12,000 lbs., is about 20 cents per ton- 
mile for the moving of loads composed 
in major part of passengers. Increasing 
the proportion of goods in the load or 
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operating aircraft carrying goods alone 
has two principal effects. It reduces 
the empty weight of the airplane, since 
the provision for supporting and secur- 
ing inanimate shipments is of almost 
trifling weight when compared with the 
weight of the seating and soundproofing 
and floor covering and ventilating ar- 
rangements and the weight of the 
vabin attendants and of the food and 
water and provisions for dispensing 
them, which must accompany the car- 
riage of passengers. Second, the ex- 
pense of maintaining all these items and 
of selling passenger transportation and 
employing cabin attendants, of carrying 
insurance against misadventure to the 
passengers, and of a variety of other 
items is eliminated. In substituting 
goods for passengers, it is typically 
possible to increase the pay load by 
about a third or even more if the air- 
plane be initially designed exclusively 
for service with goods and the weight of 
windows be eliminated. 

The items of cost that could be elimi- 
nated if no passengers were carried 
and no commercial traffic of any kind 
had to be solicited amount at present 
to about 7.5 cents per pay-load ton- 
mile. Upon the assumption that one- 
third of that amount would suffice to 
cover the cost of solicitation of freight 
traffic and the cost of loading freight, 
securing it in the airplane, and handling 
it at the airports, the substitution of 
freight for passengers would allow a 
direct saving in cost of 5.0 cents per 
ton-mile. Superposing that saving on 
the reduction of unit cost due to the 
increase in the amount of pay load car- 
ried, it appears that minimum operating 
costs per ton-mile can be reduced from 
the 18 cents that seem to represent the 
present limit with loads composed pri- 
marily of passengers to about 10 cents 
in the case of unmixed freight. 

Of course, the costs thus arrived at 
do not represent the possible levels of 
commercial charge. Although both 
British and American air lines are at 
present filling 90 per cent of their avail- 
able space or better, they are doing it 
only through the machinery of priority 
systems and with uncertainty and in- 
convenience to passengers and shippers 
which would seem unendurable in peace. 
The general experience, supported by a 
certain amount of mathematical analy- 
sis, seems to be that the maximum load 
factor that can be maintained without 
serious detriment to the value of the 
service to the public is from 65 to 70 
per cent. The practically attainable 
load factor with cargo probably will 
not be very different from that with 
passengers unless some sort of a deferred 
service is introduced at rates substan- 
tially below the regular level to secure 
filler cargo. Either with passengers or 
with freight, then, the cost per ton-mile 
of service actually rendered may be 
expected to exceed the cost based on 
pay-load-capacity ton-miles by about 
50 per cent. There is also the matter of 
profit, which may be expected normally 
to amount to about 10 per cent of the 
operating expenses. The figures that I 
have previously discussed, therefore, 
build up to minimum practicable com- 
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mercial rates on routes permitting 
frequent refueling of about 3.0 cents per 
passenger-mile and 16 cents per ton-mile 
for air freight, with an additional charge 
in the latter instance if the cost of pick- 
ing the package up from the shipper and 
delivering it directly to the final con- 
signee is to be included. If a cruising 
speed of 250 m.p.h. at 10,000 ft. were 
to be insisted on and the wing loading 
limited to 40 lbs. per sq.ft., the pas- 
senger rate would have to rise to about 
4.0 cents per passenger-mile. 

If I apply to those figures my pre- 
viously developed hope of a reduction 
of 15 per cent in cost in the postwar 
period, beyond the best that can be 
done by merely choosing the best di- 
mensions and design ratios for maxi- 
mum economy in the present state of the 
art, I arrive at a possible postwar level 
of 2.5 cents per passenger-mile for pas- 
sengers and 14 cents per ton-mile for 
goods. 


Tue VoLuME oF Carco TRAFFIC 


I have already drawn certain con- 
clusions regarding the amount of pas- 
senger trafic that may be expected on 
typical routes after the war. Obviously, 
the volume would depend on the rates 
of fare, but in my previous discussion 
of the subject I had in mind the prob- 
ability of rates of the approximate order 
of 3.0 cents per mile in the United 
States or the equivalent of about 1.6d 
in Britain. 

I have postponed the discussion of 
the probable volume of movement of 
goods, on the other hand, until I should 
have developed some specific predic- 
tions of cost from which to work. 

Prior to the time when the war began 
to exert an important influence on the 
operation of the air lines of the United 
States, the total goods traffie on the air 
lines of the United States amounted, 
in ton-mile terms, to less than 4 per 
cent of the passenger traffic. Goods 
traffic in Europe had been somewhat 
more highly developed, but with rare 
exceptions it still constituted a minor 
part of the total. I do not include mail 
in these figures, since the movement of 
mail by air is already much nearer to its 
saturation point than is the movement 
of passengers or cargo. The United 
Kingdom had been sending all letter 
mail over the Empire routes by air some- 
time before the war, and in the United 
States, notwithstanding the collection 
of postage at double the ordinary letter 
rate, approximately 15 per cent of the 
total movement of nonlocal first-class 
mail within the continental limits was 
handled by air in 1942. 

Goods traffic by air has been, and 
will be, at its best in cases in which the 
discovery of new natural resources or 
the development of new industrial 
enterprises creates a new demand for 
transportation into areas where no 
railways or good highways or waterway 
routes exist and where it would be diffi- 
cult and costly to create them. There 
are such cases in some of the British 
dominions and in other parts of the 
earth, and the enormous movement of 
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freight by air in northern Canada is one 
of the examples that proves the op- 
portunities that such developments of- 
fer to air transportation and the benefits 
that air transportation confers upon 
the communities in return. But sur- 
face transportation facilities are so 
highly developed in Europe and in the 
United States that instances of com- 
munities being exclusively dependent 
upon air transportation for their sup- 
plies, or finding air transportation more 
economical than the only available 
surface alternatives for all classes of 
freight, will be very rare in those areas. 
Even against the competition of the 
best surface transportation, however, 
lowered rates and the gradual habitua- 
tion of industry to the advantages of the 
expeditious deliveries that air trans- 


portation permits will have a great ef- 
fect. 

If the transportation of goods from 
airport to airport, exclusive of collection 


and delivery services, can actually be 
offered after the war at rates approxi- 
mating 14 to 16 cents per ton-mile in 
the United States, or 10d per ton-mile 
in Britain, I believe that the movement 
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of goods, instead of being g minute 
fraction of the volume of Passenger 
traffic, will become a large clement 
air transport operation. The actual 
magnitude of the cargo traffic developed 
will depend not only upon the direct 
balance of carrying charges against 
speed but also on such accessory ab 
vantages of the airplane as the reduction 
of breakage and spoilage, the possi 
bility of using simpler and lighter pack. 
ing, and the elimination of the Weight 
and cost of the shipment of perishabl 
products on ice. 


PostwarR TRANSPORT Sprep 


Although it has for some years bea 
generally recognized that exceptionally 
high speed in air transportation js 
incompatible with low cost, it remains 
pertinent to inquire into the rate a 
which the price having to be paid fer 
speed accrues. Fig. 9 represents curves 
of minimum cost per pay-load ton-mil 
against cruising speed. The rapid i» 
crease of slope with increase of speed ig 
conspicuous and characteristic. 

The patron of air transport does not 
purchase speed in terms of miles pe 
hour but in terms of hours and minutes, 
In Fig. 11 I have constructed a curve 
of the estimated rate of fare for a 500 
mile trip against the total time cor 
sumed in making such a trip against 
a 30-mile wind, including normal al- 
lowances for taxiing, circling, climb, 
and descent. The curve is drawn to the 
assumptions that the product of wing 
loading and take-off power loading must 
not exceed 300 and that the wing loading 
must not exceed 45 lbs. per sq.ft. 

It is obvious that as the intercity 
time is decreased a mounting pric? has 
to be paid for each succeeding minute 
saved. In Fig. 12 the additional charge 
to the passenger per unit of time saved 
is plotted against speed. The form of 
that curve and the values of its or 
dinates are but little affected by the 
length of flight. 

It appears that the charge that would 
have to be made for carrying a passell 
ger over a 500-mile distance in 2 hou 
and 7 min., to keep an air line self-sup 
porting, would be more than twice 
great as the charge for covering the same 
distance in 3 hours, and that the rate ol 
fare for the 3-hour journey would have 
to be increased by 30 per cent for the 
first 33 min. of time saved, a like amount 
for the next 12 min., and by as mud 
more for the next 6 min. 

Presumably there is some limit t 
the amount that the average passengtt, 
or for that matter the average user ! 
mail or freight service, is willing to pa) 
for the saving of time. Although there 
will always be isolated instances 0 
which it would be worth almost aly 
amount to secure the quickest possible 
transportation, they are likely to be to 
few to supply the basis for a regulat 
transport service. It is a matter ™ 
which everyone can form his own opi: 
ion, but I suggest it as my own elie 
that only a limited number of passenge™ 
would be willing to pay at the mer : 
more than $10 per hour. To make tha 
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Curtiss-Wright 


In Every Theatre of War, Martin B-26 Marauders have 
precision-bombed, skip-bombed, strafed, and even tor- 
pedoed the enemy. Like Old Hellcat*, veteran of Tunisia, 


Sardinia, Pantelleria, Lampedusa, and Sicily, they have 


repeatedly survived terrific punishment to fight their 


way clear and return to base. Planned specifically for 


dificult Army missions, the Marauder was the first air- 


plane to employ 4-blade Curtiss Electric Propellers which 
combine the features of smaller diameter, durable hollow 


steel blades, and quick feathering for emergencies. 


‘Old Hellcat... 


A Bomber Built to Take on Odds and Come Back Fighting 


Corporat ion 


& 
urtiss 
ELECTRIC PROPELLERS 


*Qld Hellcat together with Lady Halitosis and 
Jabbo the Skyking II, is now back in this coun- 
try. These battle-scarred Marauders are making 
a nation-wide tour of war plants and Army bases. 


Propeller Division 
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HLEADQUARTERS FOR PROPELLER SPINNERS 
’ 
mum ¢ 
\ir Associates maintains a separate division, with full the a 
only al 
production facilities, for the design and manufacture of In I 
mum § 
econor 
size of 
capaci 
constit 
The fi 
snclose the entire hub and inner blade shanks. and provide chine 
| would 
a streamlined form from spinner tip to engine housing... — 


propeller spinners in all sizes. These range from small nose 
spinners . . . that enclose the pitch-changing mechanism 


in the hub... to large extended-contour models that 


Built-in anti-icer slinger rings and fluid tubes furnished 
when specified. All spinners are dynamically balanced... 
The quality of design and workmanship of Air Associates 
propeller spinners has been proved by their service records 


on thousands of military aircraft. Inquiries are invited. 


Air ASSOCIATES, 


TETERBORO, N.J.... BRANCHES: CHICAGO, DALLAS, LOS ANGELES... ENGINEERS & MANUFACTURERS 
OF AIRCRAFT SPECIALTIES ... SUPPLIERS OF ALL TYPES OF MATERIALS TO THE INDUSTRY SINCE 1%! 
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gnclusion a valid one, it would be 
necessary to suppose that if there were 
two services between New York and 
Chicago, one making the trip in an 
average of 4.5 hours and with an average 
fare of $40, approximately as at present, 
and the other doing it in 2.5 hours at a 
$80 fare, they would be reasonably equal 
in their attraction to the traveling 
public. 

The curve in Fig. 12 indicates that the 
euising speed at 10,000 ft. could be 
pushed up to 235 m.p.h. before reaching 
the point where additional increments 
of speed would increase the cost to the 
passenger at a rate of more than $10 
pet hour saved. 

From the charts that have been pre- 
ented it is possible to construct an 
image of the aircraft from which it 
would’be reasonable to expect this per- 
formance. It would be an airplane 
capable of carrying 40 passengers with 
their ordinary hand baggage and 4,000 
lbs. of mail and cargo. It would have a 
wing loading of approximately 34 lbs. 
per sq.ft. and a take-off power loading 
of 9 lbs. per hp. Its gross weight at 
take-off would be approximately 62,000 
lbs.; the wing area, 1,800 sq.ft.; and 
the four engines would have a take-off 
rating of 1,700 hp. each. The total 
operating costs should be about $1.45 
per mile. 

If the rather stringent take-off stipu- 
lation that underlay the plotting of 
Figs. 11 and 12 were relaxed and if the 
wing loading were allowed to increase 
to 45 lbs. per sq.ft., the same speed 
should be attained with the same pay 
load in an airplane of about 53,000 Ibs. 
goss weight, with four 1,4000-hp. 
engines and with the operating cost re- 
dueed to $1.35 per mile. The effect 
of abandoning the take-off and wing 
loading limitations entirely, allowing 
the product of wing loading and power 
loading to run up to indefinitely high 
values, would be to increase the maxi- 
mum economically justifiable speed, on 
the assumptions adopted herein, by 
only about 10 m.p.h. 


In Fig. 13 I have plotted the maxi- 
mum speed compatible with reasonable 
economy, as just determined, against 
we of the aircraft in terms of passenger 
capacity, assuming that passengers will 
constitute two-thirds of the pay load. 

le figure set at 235 m.p.h. for a ma- 
chine of about 40-passenger capacity 
would appear to drop to a maximum 
economical speed of only 215 m.p.h. for a 
2-passenger aircraft and would rise 
0 255 m.p.h. for one designed to carry 
thundred passengers. 

_ This is the third occasion on which I 
lave examined the general question of 
letermination of maximum economical 
‘ped.* It is, of course, possible now to 
take many variables into account in 
such an analysis for which we had no 
ulequate experience a decade ago, but 
€ methods of the three studies were 
sufficiently similar to permit a com- 
parison of their results. In 1929 the 
— cruising speed that could be 
ined without running into cost in 
— of $10 per hour for the saving of 
ume appeared to be about 130 m.p.h. 


MAXIMUM ECONOMICALLY 
USABLE CRUISING SPEED AT 10,000 FEET 


SPEED (MPH) 


NUMBER OF PASSENGERS 


Fic. 13. 


for a 12-passenger airplane. In 1940 the 
corresponding figure was a little over 
190 m.p.h. for a machine of 20-passenger 
capacity. Looking forward now to the 
postwar period and making appropriate 
corrections to eliminate the direct ef- 
fect of size of aircraft on speed, the 
maximum economical speed in air 
transportation at moderate altitude 


appears to be about 75 m.p.h. higher 
than in 1929 and 25 m.p.h. higher than it 
was in the state of the art that prevailed 
3 years ago. The gain is due, in part, 
to a general improvement in efficiency 
and especially to reduction of drag—in 


part to increase of wing loading—and in 
part to the fact that the development 
of operating practices over the past 
dozen years has increased the relative 
importance of the items of cost that de- 
crease in importance with increase of 
speed while reducing the relative signifi- 
sance of those that increase with in- 
crease of power. 

Any increase in the amount of equip- 
ment that must be carried in all trans- 
port aircraft will tend to reduce the 
economically usable speed. If the 
navigational methods of the future 
require a substantial increase in weight 
of the radio equipment carried, for 
example, or if there is a substantial in- 
crease of weight because of complete 
deicing provision, the adverse effect on 
pay load will be relatively greater at 
high speed than at low and the economic 
burden of high-speed operation will 
be increased thereby. Increases in 
weight of this sort also have the effect, 
of course, of improving the relative 
position of large aircraft. 

Fig. 13 revives the question of whether 
it is better to run small aircraft very 
frequently or large ones at longer in- 
tervals. Upon the hypotheses on which 
the curve of economical speed against 
size is drawn, the block-to-block time 
of a 100-passenger aircraft over a 500- 
mile distance should be some 20 min. 
less than that of a 20-passenger ma- 
chine. Even if no passengers were 
being carried for intermediate points, 
it seems probable that greater satis- 
faction would be given to the average 
passenger, at least over such short dis- 


tances as 500 or 1,000 miles, by the 
closely spaced departures that the small 
aircraft would permit than by the 
saving of some 15 per cent in time that 
could be made by using a large aircraft. 
That would, of course, be subject to 
modification in cases where the traffic 
is heavy enough to allow high frequency 
of departure even with a machine ap- 
proaching 100-passenger capacity—al- 
though routes meeting that specification 
are likely to be rare. 

There is, of course, a possibility of 
going still further. Upon the assump- 
tion that stability and control difficulties 
can be overcome in a true flying wing 
and that the percentage of total struc- 
tural weight in such a machine of ex- 
tremely large size can be kept reasonably 
close to the figures characteristic of 
smaller transport aircraft, a 400,000-lb. 
airplane with a capacity for 350 pas- 
sengers might be expected to have a 
maximum economically usable cruising 
speed at a height of 10,000 ft., in flights 
of moderate length, of some 280 to 300 
m.p.h. Such an aircraft might have 
unit costs 20 per cent lower than those 
of a 40-passenger transport and an 
intercity time from 15 to 20 per cent 
less than would be economically practi- 
cable with the 40-passenger aircraft. To 
secure the actual benefit of the lower 
operating cost, however, it would be 
necessary to maintain as high a com- 
mercial load factor in the large aircraft 
as in the small one. This would be 
difficult in view of the diminishing 
flexibility of service as the size of the 
individual aircraft is increased and the 
consequent tendency for average load 
factors to fall. 


If the future development of aircraft 
design reveals no serious aerodynamic 
shortcomings in the flying wing and if 
the natural tendency to increase of 
structural weight with increase of size 
can be offset by ideal weight distribu- 
tion, there might be a place for such an 
aircraft on a transatlantic route. Its 
aerodynamic and economic advantages 
would be secured at the expense of being 
able to schedule only one round trip 
each day, or possibly only three or four 
a week in winter, in place of the fre- 
quency of four or five trips a day that 
has previously been suggested as really 
satisfying the travelers’ convenience. 
There are also a few other routes in the 
world, such as that between the Atlantic 
and Pacific coasts in the United States, 
on which one or two schedules a day 
with an aircraft of such size might be 
justified, especially if the available pas- 
senger and mail loads are supplemented 
by large amounts of cargo, but the op- 
posing claims of the advantages of high 
frequency would be constant and in- 
sistent. 


All these conclusions have been drawn 
with reference to passenger traffic. Upon 
the same basis on which I concluded 
that $10 per hour represents a reason- 
able valuation of the saving of time for 
the average passenger, I believe that 
only for very exceptional cargo would 
the value to the shipper of time saved 
exceed 2 cents per hour per pound of 
weight, or the equivalent of $4.00 for 
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QUTWITTING THE WOLF PACK 


Sworn foe of the wolf pack is the Vega Ventura bomber, known 
to the Navy as the PV-1. This new and deadly submarine weapon 
has only recently gone into active duty, but it has already proved 
itself outstanding as an effective convoy guardian. 


Helping to speed the deadly “ash cans” and torpedoes to enemy 
subs is Bendix Aviation, Ltd., Interphone Equipment which flies 
aboard the PV-1 as part of its Invisible Crew. With the life or 
death of Atlantic convoys in the balance, these radio controls must 
function with precision and reliability ... always. Bendix Aviation, 
Ltd., North Hollywood, California. Sales Engineering Offices in St. 
Louis, Dayton and New York City. 


RADIO 
EQUIPMENT 


In addition to its military radio and electrical 
developments, Bendix Aviation, Led. builds 
other equipment for commercial use, inclu 

ing this Position Light Flasher, approved by 
the C. A. A. and now in service. The wait bs 
been specially designed for aircraft and wei 
but 2.1 Ibs. 12- or 24-volt operation 18 pro 
vided. and the unit has been tested for oper 
tion down to -659 C. Accuracy of the ash: 
ing mechanism is maintained by a constant 
speed, compound wound, ball bearing mow 
Tungsten points, conservatively rate 
to handle 6 amps, assure long life. Shou 
mechanical failure occur, the white light auto 
matically is turned on, Write for addivom 
information. 
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the weight of a passenger. If that is 
right, the maximum economically usable 

with cargo alone would appear 
to be about 20 m.p.h. lower than with 


passengers. 
Errect oF ALTITUDE 


The discussion up to this point has 
related only to operations at an altitude 
atwhich passengers can be safe and com- 
fortable without oxygen or cabin super- 

ing. Now the effect of raising the 
ting altitude has to be examined. 


) Certain of the inherent advantages 


supercharged-cabin operations, in the 
gimination of passenger discomfort 


' and in making it possible to go above a 


substantial proportion of the storm and 
icing conditions, are obvious. Super- 
charging also has the merit of making 
it possible to descend through the over- 
east at any desired rate, without having 
to consider the effect of rapid pressure 
change on the passengers. It may there- 
by simplify the problems of traffic con- 
trol. For some routes the supercharged 
ebin will not only be helpful but in- 
dispensable, but in considering whether 
itis a feature to be accepted only when 
necessity dictates or one to be eagerly 
espoused in every instance, its effect on 
economy must be considered. 

As in the problems previously dis- 
cussed, the major economic effects occur 
through variations in the proportion 
of pay load that can be carried. I have 
made no attempt at a close analysis 
of the direct effect of supercharging on 
operating cost through the increase of 
depreciation and of maintenance ex- 
pense, but in round numbers those items 
will probably increase the total cost by 
about 5 per cent. For the purposes of 
the following studies I have assumed 
—perhaps rather optimistically—that 
within a short time after the end of the 
war commercially satisfactory power 
plants will be available to produce 
enough power for cruising and a reason- 
able rate of climb up to an altitude of 
$0,000 ft. with a gear-driven blower. 
Ihave assumed that it will be possible 
fo provide cabin supercharging for a 
total expenditure of weight in the cabin 
blowers, in the valves and controls, and 
in the fuselage structure of 3.5 per cent 

e gross weight of the aircraft, and 
that the increase of weight in the en- 
fines and propellers for high-altitude 
operation will be 0.2 lb. per take-off 
hp. I believe that those figures repre- 
sent reasonable probabilities. 

Fig. 14, computed in the same fashion 
4s Fig. 5 and upon the same assumptions 
i every respect except as to altitude, 
shows the cruising speed at 30,000 ft. 
#84 function of wing loading and power 
. The optimum wing loading 
if speed alone is considered is, of course, 
but little more than half the optimum 
for 10,000 ft. and closely approximates 
4(V/100)2, 

In Fig. 15 the take-off horsepower 
Tequired per pound of gross weight is 
ae against cruising speed for the 


optimum wing loading will be 


eer assuming that in every . 


Wed up to, but not in excess of, 50 Ibs. 


per sq.ft. A third curve gives the dif- 
ference of the power-weight ratios or 
the variation with speed of the amount 
of power per pound of gross weight that 
would be saved by flying at 30,000 ft. 
instead of 10,000. The last curve shows 
the total effect of high-altitude operation 
on power-plant weight, allowing for a 
basic power-plant weight of 2.0 lbs. 
per hp. and for increase of weight 
for supercharging as previously as- 
sumed. 

If only uniform operation at cruising 
speed had to be considered, the saving 
in power-plant weight by high-altitude 
operation should be sufficient to balance 
the additional weight of cabin-super- 
charging provision at all speeds above 
240 m.p.h. There are, however, cer- 
tain additional factors to be taken into 
account: 

(a) Saving of fuel weight by high- 
altitude operation (assuming a uniform 
speed). 

(b) Increase of structural weight due 
to lighter wing loadings for high al- 
titudes. 


SPEED AT 30,000 FEET 


| 
| 


4. 
__} 290 
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(c) The effect on block-to-block 
speed of the time lost in climbing to 
high altitudes. 

The first point is in favor of high- 
altitude operations; the second and 
third are against it. 

The increase in structural weight due 
to increase in wing area amounts to 
little at high speeds, since the wing 
loading in that case is likely to be lim- 
ited by considerations of take-off and 
landing to such values that the operating 
altitude will make but little difference 
in the loading used. If operation at 
moderate speeds is planned, however, 
the wing loading for a high-altitude air- 
craft must be kept low in order that the 
cruising altitude may not be unduly near 
the stall. The weight penalty of added 
wing area has then to be paid. I have 
estimated that its amount, for an in- 
crease of cruising altitude from 10,000 
ft. to 30,000 ft., will vary from zero at a 
speed of 275 m.p.h. or more to 4 per 
cent of the gross weight at 200 m.p.h. 

Assuming the climb to be made at 
not over 75 per cent of take-off power, 
the net loss of time in climbing from 


10,000 to 30,000 ft., as compared with 
the time required for covering the same 
distance in steady cruising at 30,000 ft. 
and at the same power output, is as- 
sumed to range from 10 min. at 300 
m.p.h. to 15 min. at 200 m.p.h. For 
equal average speed made good from 
take-off to landing, the cruising speed of 
the high-altitude aircraft must there- 
fore exceed that of the medium-altitude 
machine by a little more than 10 per 
cent, if a comparison is being made for 
a 500-mile flight, and by an amount 
inversely proportional to the distance 
for longer distances. 

On these assumptions, and with 
proper allowance for the effect of power 
loading and speed on fuel consumption, 
the apparent difference between the 
pay load in operating at 30,000 ft. and 
that in operating at 10,000 ft. is plotted 
against speed, for several lengths of 
flight, in Fig. 16. 

The speed above which the use of 
cabin supercharging promises to effect 
an actual economy of weight decreases 
with increase of distance from approxi- 


INCREASE OF PAY-LOAD BY HIGH-ALTITUDE OPERATION (IN PERCENT OF GROSS WEIGHT) 


SPEEO (mPH) 


Fia. 16. 
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F WE were asked to name the out- 

standing characteristic of the Tygon 
series of synthetics, we would rank 
“versatility” first. The Tygons, basically, 
possess many natural qualities which 
give them high ranking among design 
materials, and, being man-made, may 
be built to provide almost an unlimited 
number of modifications to suit highly 
specialized requirements. 


From a physical point of view: They may 
be rigid, or flexible; transparent, trans- 
lucent, or opaque; they are almost un- 
limited in the range of their color 
possibilities. Most of the Tygons may 
be molded as readily as rubber; some 
formulations may be cast, others cal- 


endered; all may be placed in solution 
for use as a paint or for impregnation. 
Tygon may be compounded to remain 
flexible at temperatures as low as 
—104° F., and while normal top operat- 
ing temperature ranges between 165° 
and 180° F., newer formulations, now 
in experimental stage only, show promise 
of being able to withstand heat up to as 
high as 300° F, 


Viewed from their chemical characteristics: 
Most of the Tygons are unaffected by 
time, unchanged under sunlight, im- 
mune to fresh or salt water; impervious 
to oil or grease; highly resistant to acids 
and alkalies, and to many solvents. Most 
Tygon formulations are non-flammable; 


they are odorless, tasteless, and relativel) 
non-toxic, and may be compounded tobe 
completely non-toxic where necessaty: 


Would you like to learn more about the 
Tygons? Write today for Bulletin 1620-E. 
No cost, no obligation. Address your te 
quests to: The U. S. Stoneware Compan) 
Akron, Ohio, or, if you live in Canada, W: 
Chamberlain Engineering (Canada), tt 
Montreal. 
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POSTWAR! TRANSPORT ATRCRAPrT 


siely 280 m.p.h. for a 500-mile flight 
jp about 200 for one of transatlantic 
= gain by high-altitude operation 
at high speeds and over long distances 
is impressive, but unfortunately the 
mbination of high speed and long 
distance remains an uneconomical one, 
whatever the altitude may be. The 
maximum economically usable speed as 
previously discussed herein must be ex- 
to decrease with increasing 
of nonstop flight, and it seems 
le that in the present state of the 
wt it will decrease rapidly enough to 
main persistently below the speeds at 
wich high-altitude operations begin 
ioyield a net benefit in pay load. 

for flights of extreme length for which 

the greatest possible economy of fuel is 
ount, the total consumption of 
fuel in high-altitude operation may be 
, if changes of wind at altitude 
beneglected, to be very nearly the same 
wat medium altitudes. The high- 
dtitude operation in that case has the 
disadvantage of requiring somewhat 
higher power for maximum-range opera- 
tion than would have to be drawn from 
the engines of a medium-altitude air- 
qaft and has the further initial handi- 
ap of bearing the weight of the super- 
olge equipment. On the other 
, its speed for maximum endurance 
wil be higher than that of its medium- 
iltitude competitor. It is therefore in a 
better position to combat unfavorable 
winds, provided that they, too, do not 
increase rapidly in velocity with in- 
ease in altitude. 

Ih summary, it would appear that if 
high degree of economy is desired 
ina transport operation, supercharging 
wil be used only when weather con- 
ditions along the route are such that 
high-altitude operations will contribute 


‘Whably to safety and regularity of 
'wtvice. If, on the other hand, it is not 


iptimary objective to keep costs close 
0 the lowest: possible level, the operat- 
ing advantages and the luxury of super- 

g can be secured at the expense 
fa total increase of cost per pay-load 
tommile of 10 or 15 per cent in the 
range of most probable operating speed. 
In the still more extreme case of deter- 
mination to attain very high speed at 
ilmost any cost, high-altitude operation 
apart of the specification for keeping 
the expense of the speed to a minimum. 


Long-RANGE OPERATIONS 


Nonstop flights of more than ordinary 
length fall into two categories. The 
nonstop distance may be imposed by 
the lack of possible intermediate fueling 
‘uclities, particularly on overwater 

ts, or it may be freely chosen in the 
terest of greater speed, economy, con- 
venience, Or passenger comfort. In the 
fist instance, the operating conditions 
ind the design of the aircraft must be 
idjusted to fit the required range so 
&reasonable approach to maximum 
‘onomy may be attained. In the sec- 
mstance, the burdens imposed by 
oganee operation must be analyzed 
ine the point at which it will 
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become advisable, in the interest of 
economy, to forego the advantages of 
nonstop flight in the interest of attaining 
an increase of pay load. 

The insertion of an intermediate 
stop not required for traffic reasons in- 
volves loss of time and, in many cases, 
a sacrifice of regularity of operation. 
The loss of time in landing, refueling, 
taking off, and climbing back to cruising 
altitude is direct and reasonably pre- 
dictable. The loss of regularity is less 
determinate. It depends upon weather 
conditions at the proposed intermediate 
points and upon the amount of progress 
that is to be made in continuing opera- 
tions in spite of weather difficulties. 
One extreme instance is familiar to all 
of us. Under present conditions, trans- 
atlantic operations depending on New- 
foundland as an intermediate stop would 
suffer many cancellations and delays 
that would be avoided in a nonstop 
operation between the United Kingdom 
and the United States or the Canadian 
mainland. The use of the Azores as a 
refueling point for seaplanes presents 
similar difficulties because, in that 
instance, of water conditions rather than 
weather. There are, on the other hand, 
many cases in which the climatic con- 
ditions at the potential intermediate 
stops are good enough so that no ap- 
preciable proportion of cancellations 
need be feared as the result of their use. 
In those instances the decision can be 
based on considerations of overall speed, 
economy, and operating convenience. 

Fig. 17 provides some of the data for 
a decision in such a case. For an as- 
sumed 5,000-mile flight in still air and 
for block-to-block speeds of 160, 200, 
and 240 m.p.h., respectively, the cruis- 
ing speed required to make good the 
desired overall speed is plotted against 
the length of the individual flight stage. 
Operation at an altitude of 10,000 ft. is 
assumed, and the length of time actually 
spent on the ground at each stop is 
taken as varying from 10 min. to refuel 


after a 500-mile flight to 30 min. for 
refueling after one of 2,500 miles. 

The curves of required cruising speed 
are relatively flat as long as the length 
of the individual stage is at least 1,000 
miles. For stops spaced more closely 
than that, the required cruising speed 
rises more and more sharply, until for 
the 400-mile distance it has to exceed 
the block-to-block speed by about 20 
per cent and for a 200-mile distance 
about 50 per cent. The differences 
between block-to-block speed and cruis- 
ing speed for a given length of flight, of . 
course, increase both absolutely and 
relatively with increase of speed. 

In Fig. 18 the study has been ex- 
tended, for the particular case of a 
block-to-block speed of 200 m.p.h. over 
a 5,000-mile distance, to an analysis of 
the variation of pay load with frequency 
of stops. The major factors controlling 
pay load under these conditions are: 

(a) Increase of fuel load required as 
the length of stage is increased. 

(b) Increase of power-plant weight 
and structural weight with increase 
of cruising speed, as required over the 
shorter distances to make good the 
desired block-to-block speed. 

This analysis, like most of those that 
have preceded it, is based on a four- 
engined airplane of about 60,000 lbs. 
gross weight and upon the best aero- 
dynamic and structural characteristics 
that seem reasonably sure to be attain- 
able in transport aircraft built im- 
mediately after the war. 

Specific fuel consumption is assumed 
at 0.42 lb. per hp.-hr. Take-off power 
is assumed to be governed by the two 
requirements that the average cruising 
power used throughout the flight must 
not exceed 50 per cent of take-off power 
and that the cruising power in the initial 
stage, with the aircraft in its most 
heavily loaded condition, must not ex- 
ceed 65 per cent of take-off power. An 
aircraft that meets the latter require- 
ment will normally have a rate of climb 
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The production 

of Cherry Blind 

Rivets in August was five times greater than 
in August a year ago. In that time, the average 
price has dropped to ‘' of its original level. 
This means that you can now use Cherry 
Rivets to solve more design and production 
problems. The positive mechanical action 

of the Cherry Rivet which has proved itself 


G-15 Pneumotic Gun . . $80.00 G-10 Hand Operated Gun $16.60 
Pulling heads extra as needed. 


— 


Take 
GET COMPLETE STORY 
Handbook A-43 tells how to use moe b 
Cherry Rivets in blind or hard-to-get- + ie) Cherry BH 
at structures. New price list also ; 
available. Address Department A-105 
Cherry Rivet Company, 231 Winston 
Street, Los Angeles 13, California. 


Rivets 


CHERRY RIVET 


PRICES ARE 
PRODUCTION WAY UP 


to the aircraft builders and the field crews 
of our armed forces can now save time and 
money in an even wider range of uses. 
Orders have increased faster than produc- 
tion, resulting in a large undelivered backlog. 
In spite of this, scheduling now permits partial 
delivery on new high priority orders within 
30 days. Immediate delivery on emergency 
orders. Immediate delivery on tools. 


CHERRY RIVETS, THEIR MANUFACTURE AND APPLICATION 
ARE COVERED BY U. S. PATENTS ISSUED AND PENDING 


Cherry Rivet 
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PAYLOAD FOR AVERAGE BLOCK-TO-BLOCK SPEED OF 200 M.P.H. OVER 5,000-MILE DISTANCE 
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iat least 500 ft. per min. on take-off 
wer, and the ability to accomplish 
e-off should therefore present 
mproblem. Some empty weight might 
be saved by using a higher take-off 
power loading, but it would be at the 
of having to increase the pro- 

portion of take-off power used in cruising 
tosuch an extent that a considerable in- 
ease in specific fuel consumption in the 
aly portion of flight would result. 
requirement as here set forth is 
magly equivalent to a maximum limit 
£32 for the product of take-off power 
loading and the square root of the span 
loading at take-off. For an aspect ratio 
of 12, the product of the take-off power 
ing and the square root of the wing 
a at take-off would be limited to 
The fuel carried is computed on an 
assumption of flight against a 40-mile 
wind, together with an allowance for in- 
crease of distance because of detours or 
tavigational errors or of having to pro- 
ceed to an alternate destination of from 
2 miles for the shortest distances to 
0 for the longest and an additional 
ed reserve for approximately one hour 
of cruising operation. The combined 
elect of these several factors is to call 
for a fuel supply that exceeds the 
amount required to cover the designated 
nonstop distance at cruising speed in 
sill air by a proportion ranging from 
% per cent for a 5,000-mile distance to 
"5 per cent when the distance is 300 
ts. Fig. 18 also includes a curve of 
uel load and one of the power loading 
1 ock-to-block speed mz 

I ay be 


To allow for accommodations ade- 
quate for a long flight, whether it be 
in & single stage or several stages, 
total weight of all those items that 
fat be considered as directly propor- 
tobe to passenger load has been taken 
equal to 50 per cent of the pay 

It is assumed that where inter- 
Stops are made changes of 


crew will be possible, and the size of the 
operating crew carried in flight is there- 
fore assumed to increase progressively 
with distance from a crew of three for 
nonstop distances of 720 miles or less 
to one of nine for a 5,000-mile flight. 

Under these conditions the maximum 
pay load at a given block-to-block speed 
would be carried by dividing the flight 
into stages of approximately 500-mile 
length. In view of the inconvenience 
of making any unnecessary stops and 
expense of maintaining the ground per- 
sonnel at an increased number of points, 
the practically desirable distance be- 
tween stops where economy is a factor 
of major importance would appear to 
range from 700 to 1,200 miles. For 
nonstop distances greater than 1,250 
miles the economic penalty accumulates 
rapidly. 

These conclusions may be overcon- 
servative. The assumptions regarding 
fuel reserves, in particular, are gen- 
erous, but I have assumed that regu- 
larity of service will be regarded as of 
such importance that fuel loads will be 
kept large enough so that the postpone- 
ment of trips to allow exceptionally 
strong headwinds to pass will be a rare 
event. Certainly, on some _ routes 
weather conditions will be stable enough 
to permit the use of smaller reserves than 
I have assumed. If such favorable 
conditions made it possible to reduce 
all fuel reserves to half the amount as- 
sumed in constructing Fig. 18, the slope 
of the right-hand part of the pay-load 
curve would be reduced by about a 
third. The proportion of pay load over 
a 2,500-mile distance, for example, would 
be increased from 10 per cent of the 
take-off gross load to about 13.5. 

I have not attempted so extended an 
analysis of costs in long-range opera- 
tions vs I made for the 500-mile dis- 
tance, but a variation of pay load is 
even more the controlling factor in 
long-range operations than in short- 
range and some approximations can 
easily be made. For the case plotted 


in Fig. 18 the total operating cost per 
ton-mile, assuming that the load is 
composed in large part of passengers 
and that the customary passenger serv- 
ice costs have therefore to be included, 
would appear Lkely to be about as 
follows: 


Length of Estimated Total Operating 

Flight Stage Cost per Ton-Mile (Cents) 
600 22 
1,000 24 
1,500 26 
2,000 30 
2,500 36 
3,000 47 
3,500 75 


Under these particular conditions, the 
interpolation of a Newfoundland stop 
in a London—New York flight ought 
to bring the passenger fare to a figure 
about 50 per cent below that required 
for nonstop flight, provided that the 
handicaps of Newfoundland weather 
can be so far overcome as to permit a 
reasonably regular operation. 


Larger pay loads can be carried over 
long distances, and better economy 
thereby attained, if somewhat lower 
speeds are accepted. The most economi- 
cal speed at an altitude of 10,000 ft. is 
typically somewhat less than 30 times 
the square root of the wing loading, and, 
unless wing loadings are to be increased 
to well outside the range of values that 
has heretofore been seriously considered 
in connection with air transport, the 
most economical mean speed during a 
long flight at moderate altitude is likely 
to remain below 180 m.p.h. While 
economical speed can be increased by 
increase of wing loading, it is at the 
expense of an increase in drag coefficient 
and therefore in fuel consumption. 
Fig. 19a shows a.variation in fuel con- 
sumption with speed for three different 
wing loadings and two different dis- 
tances, always upon the assumption of 
the best state of the designer’s art that 
is immediately foreseeable. The values 
as plotted include customary reserves 
for deviations from course and con- 
sumption during climb but assume that 
the worst predicted wind conditions 
will be that of still air. The wing load- 
ings referred to in Fig. 19a are mean 
wing loadings during the course of the 
flight—the corresponding wing loading 
at take-off being appreciably higher and 
that at landing correspondingly lower. 
In the next chart (Fig. 19b) the curves 
are given for variation of consumption 
with speed over the same distances and 
for three different conditions, the wing 
loading at each speed being assumed to 
be that corresponding to minimum con- 
sumption. 

In still air the theoretic minimum 
consumption would be attained with a 
very low wing loading and speed. In 
the much more practical case of having 
to anticipate a 40-mile headwind, the 
most economical air speed is plotted for 
160 m.p.h.; while for an 80-mile wind, 
it increases to 190 m.p.h. For a head- 
wind of :120, m.p.h., the most eco- 
nomical air speed, would be about 230 
m.p.h. 
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Fenn Liricraf 


OR over forty years the Fenn Manufacturing Company has been a lecder in the 
production of Special Parts, Tools and Machines. With the recent tremendous expansion 
of the Aircraft Industry, brought about by the'war, much of Fenn's Special Parts work has 
been for Airplane and Aircraft Engine builders. 


It became apparent at the outset of the war that there was a real need for large and 
fast production of many kinds of precision- made aircraft parts. The ability to work to 


close tolerances and to very exact specifications became an all important factor. 


Fenn equipped their plant with many new precision machines to specialize in this kind 
of work. Skilled machinists, associated with Fenn for years, quickly adapted themselves to 
this exacting production. 


The volume of this work exceeded all expectations. For many months it has needed 
a plant of its own. And now it has it — Fenn Aircraft Division. This plant, located in New 
Britain, Connecticut, will specialize in the manufacture of aircraft subassemblies and parts; 
airplane motor parts and aircraft motor superchargers. 


There is scarcely any limit to the diversity of parts that can now be made by Fenn Air- 
croft. A capable staff of engineers and designers working in direct cooperation with 
plane and engine builders, assures for the industry, now and after the war, a dependable 
source for sub-contract work. 


NEW BRITAIN 
CONNECTICUT 


DIVISION OF FENN MANUFACTURING COMPANY 


MANUFACTURERS OF AIRCRAFT SUBASSEMBLIES AND PARTS 


AT TAKE-OFF) 


FUEL CONSUMPTION FOR 2,000 MILES AND 4,000 MILES IN STILL AIR 
(PERCENT OF WEIGHT 


reduce 


44 

6 

, t j 

Agnmalion 

2 
MANUF ACTURIN 
on OF | 
\ 
pIvis / 
roba 
of 200 | 
the ass 
= the flig 
ditions 
| 
cent 0! 
duce t 
by abe 
load, d 
loading 
would 
would 
do not 
war Cr 
port o 
stricte 
but it 
have t 
much 
speed 
and m 
The 
be co 
comm 
future 
is asst 
lower 
sible { 
in or 
weigh 
may | 
will r 
| ings. 
pects 
since 
creasi 
offset 
virtu 
of sti 
expel 
far | 


POSTWAR TRANSPORT AIRCRAFT 45 


] 
} 
— 

g 
3. 50 
———— 4000 MILES Lo 
z t+ - 
| | 
z- 4 T T ~ 

| Let. Qe 
30 T T 

| 
os 
3 | 
z§ 
3 10 
$ 
° 

120 140 160 180 200 220 240 260 280 


SPEED (MPH) 


Fic. 


Fig. 18 has indicated a maximum 
probable pay load of 10 per cent of the 
take-off gross load for a 60,000-Ib. air- 
plane making a block-to-block speed 
of 200 m.p.h. in a 2,500-mile flight, on 
the assumption that the fuel load is 
such as to make it possible to complete 
the flight against a steady 40-mile wind. 
The reduction of block-to-block speed 
from 200 m.p.h. to 160, with the con- 
ditions otherwise unchanged, would 
reduce the fuel consumption by 2.0 per 
cent of the take-off load; it should re- 
duce the empty weight of the airplane 
by about 2.5 per cent of the take-off 
load, due principally to the higher power 
loading that the reduced cruising speed 
would make possible; and the pay load 
would be increased correspondingly. I 
do not by any means suggest that post- 
war cruising speeds in long-range trans- 
port operations are actually to be re- 
stricted to the range of 160 to 180 m.p.h., 
but it appears that a certain price will 
have to be paid for operating at speeds 
much above that level and that as the 
speed increases the price becomes more 
and more substantial. 

The factor of airplane size remains to 
be considered. Two assumptions are 
common in present discussions of the 
future of extremely large aircraft. It 
8 assumed that they will have notably 
lower drag coefficients than will be pos- 
sible for aircraft of smaller size and that, 
in order that the proportion of gross 
weight having to be devoted to structure 
may be restrained from increasing, they 
will require extremely high wing load- 
ings. Unfortunately, these two pros- 
pects are in some degree contradictory, 
ance the increase of wing loading in- 
teases the minimum D/L and thereby 
dfisets, at least in part, the inherent 
Mirtues of large size in reducing fuel 
‘onsumption. I have not attempted 
aly extended analysis of the variation 
o structural weight with size, on which 
experience with very large aircraft is so 
t imited and somewhat conflicting, 


19a. 


but I have used the assumptions intro- 
duced in an earlier section of the lecture 
with regard to the variation with size 
of the drag of individual parts of the 
aircraft. I have superposed them on 
an assumed gradual increase of mean 
wing loading (average of loadings at 
take-off and at landing) from 40 lbs. 
per. sq.ft. in the 60,000-lb. aircraft to 
60 lbs. per sq.ft. at 400,000 Ibs., and I 
have plotted in Fig. 19¢ the correspond- 
ing variation of drag coefficient and of 
fuel consumption in a 5,000-mile flight 
in still air (roughly equivalent to a 3,000- 
to 3,800-mile commercial operation, the 
exact figure of equivalence depending 
upon prevailing winds, availability of 
emergency landing places short of the 
assigned destination, and other factors). 

On the particular assumptions 
adopted here, the decrease of relative 
fuel consumption with increase of size 
is disappointingly slow. An increase of 
gross weight from 60,000 to 200,000 lbs.., 
for example, would decrease the relative 
consumption over a 5,000-mile distance 
in still air by only about 1.7 per cent 
of the initial gross weight. The large 
aircraft would have a further advantage 
in that its economical speed would be 
somewhat higher and the relative 
effect of a given headwind therefore 
less. It would also score a point in that 
the greater accessibility of the power 
plants during flight and the possibility 
of carrying more engineering personnel 
and specialized power-plant instruments 
should permit the attainment of a 
lowered specific consumption. But the 
changes in fuel consumption with size 
would still appear likely to be so small 
that variations of the ratio of empty 
weight to gross will be the primarily 
controlling factor in determining the 
economically advantageous size for 
long-range operation. 

The optimum distance between re- 
fueling stops, in cases where the oper- 
ator has some freedom of decision in 
that respect, tends to increase with in- 
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crease of size of the aircraft. The lower 
fuel consumption of the larger aircraft 
decreases the penalty attached to op- 
erations over relatively long distances, 
but it is even more important that the 
length of time lost in maneuvering a 
large machine for a landing and in re- 
fueling it at an intermediate stop is al- 
most sure to be greater than with air- 
craft of smaller size, and larger sacrifices 
in pay load may therefore be acceptable 
in the interest of eliminating stops. I 
have suggested that the best practical 
distance between refueling stops, in 
cases where their location is not con- 
trolled by considerations of traffic and 
where a given block-to-block speed is 
required to be maintained over the 
total length of the route, would be from 
700 to 1,200 miles for a 60,000-lb. air- 
craft. For a machine of 200,000-lb. 
weight these distances might be in- 
creased, by the practical considerations 
just referred to, by from a third to a 
half. 

As a final look into possible future de- 
velopment on this point, I have returned 
to the true flying wing of 400,000-lb. 
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‘ht. For such a machine the fuel 

gasumation in a long flight ought to be 

aout 15 per cent lower than in the con- 

wational airplane of the same weight 
in Fig. 19¢. 

Fig. 19d fuel consumption, again 
gafraction of gross weight at take-off, 
isplotted against length of flight for the 
ire cases of the 60,000-lb. airplane 
that seems realizable in the near future, 
gf the 200,000-Ib. airplane similarly 
ralisable, and of the hypothetic flying 
wing of 400,000 lbs. gross weight. These 
qrves represent cruising consumption 
aly, with no allowance for headwinds, 
yoreserves, and no allowance for power 
wed in take-off and climb. In giving 
them any practical application they 
must be adjusted accordingly. 
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REGULATION OF AIRWORTHINESS Re- 
QUREMENTS AND Arn TRANSPORT OPER- 
ATION 


Noone who has to deal with problems 
of regulation, either of airworthiness or 
of the conditions of aircraft operation, 
tan fail to be deeply sensible of his 
responsibility. Mistaken regulation can 
puta drag on development or it can 
wap it into unsound and unprofitable 
dietions. The United Kingdom has 
atrusted the formulation and applica- 
ton of airworthiness regulation to a 
= body, of which most of the 

are chosen from the industry. 

Inthe United States the responsibility 
mmains with an agency of Government, 
but we both have the same problems. 
Ou the one hand, we are constrained by 

ire to include margins of safety 

will leave no possibility of avoid- 
ehazard; on the other hand, by the 

tare to impose no burdens on opera- 
tion and no economic handicaps on air- 
malt design which do not genuinely 
ape to the interest of safety. 
Processes of regulation tend to grow 
nore and more elaborate as aeronautical 
‘lence and the art of aircraft design 
“cumulate new refinements. It grows 
ively more difficult, yet at the 

€ progressively more im- 
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portant, to keep regulation abreast of 
technical development so that there 
may be no regulatory time lag in the 
practical application of the products of 
research and invention. 

In Dr. Roxbee Cox’s Wilbur Wright 
Lecture of three years ago he said, 
among many other wise and thought- 
provoking things: 

“Now it can clearly be argued that 
an aeroplane should be allowed to carry 
more when flying over cool, flat country 
between large sea-level aerodromes than 
when flying over mountains between 
high-up aerodromes in the tropics.—I 
submit that the minimum safety re- 
quirements should vary with route con- 
ditions.’’4 

We in the United States had the same 
idea. In the same month in which 
Roxbee Cox delivered his lecture, the 
Civil Aeronautics Board had adopted 
the first regulation in which we made 
any serious attempt to correlate the 
performance requirements imposed upon 
aircraft in interest of safety with the 
specific conditions of the route that the 
aircraft were to fly and the character- 
istics of the fields they were to use. 
Our first attempt in that direction had 
the shortcomings of many initial ef- 
forts. After much further study and 
protracted discussion with designers and 
air-line operators and all other interested 
parties, it was revised into the form that 
is now in effect. 


The underlying principle of the 
present regulations, insofar as they im- 
pose minimum limits of performance, 
is that it should be possible for a trans- 
port aircraft, under the actual condition 
of its operation, to sustain a failure of 
any one engine at any instant of the 
aircraft’s flight without thereby creat- 
ing any serious hazard, and that the 
standard requirements should include 
enough margins of performance to give 
reasonable insurance that the operation 
would still be safe in spite of high 
temperature, turbulence, or other sub- 
standard atmospheric conditions, sub- 
standard condition of the airplane, or 
failure to maintain the optimum flight 
path and air speed with the rigor that 
could be expected of a test pilot putting 
the type through its official trials. We 
have sought to make the regulations 
describe the conditions of an actual 
emergency as closely as_ practicable, 
and the certification trials of a new 
type are designed to simulate such 
emergencies. 

The American airworthiness regula- 
tions now require that every new type 
of aircraft which is to be certificated 
for transport use shall undergo, in 
addition to suitable tests for stability 
and control, enough landing and take- 
off trials to make it possible to compute 
the landing and take-off paths with 
reasonable accuracy for any weight 
within the probable operating range of 
the aircraft and for any altitude above 
sea level. . The landing distance is 
measured in still air from a height of 
50 ft. above the ground to the point of 
bringing the aircraft to rest, and at the 
instant of passing the 50-ft. altitude the 
speed must be at least 30 per cent in 
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excess of the stalling speed to keep the 
approach to a reasonable semblance of 
that which a transport pilot would use 
under actual operating conditions. The 
flaps or their equivalent must be so set 
that the rate of climb with take-off 
power will be at least 0.07 times the 
square of the stalling speed in miles per 
hour, so insuring the pilot’s ability to 
pull up and continue his flight without 
being dependent upon instant retraction 
of the flaps in case he finds himself to 
be overshooting. 

The landing distance having been 
thus determined for a suitable range of 
weights and altitudes, the requirement 
imposed upon transport operators mak- 
ing use of the aircraft is that it shall be 
so loaded for any particular flight that 
the landing distance as shown by the 
results of the official trials will not ex- 
ceed 60 per cent of the actual length of 
runway available at the field where the 
landing is to be made. It is thus as- 
sumed that the pilot will actually cross 
the edge of the field at an altitude of 
50 ft., and the margin provided by the 
60 per cent requirement is to allow for 
slippery runways, for imperfect brakes, 
for high air temperature, and for other 
deviations from normal. 


The conditions with respect to take- 
off are substantially more complicated. 
The fundamental assumption in that 
case is that the take-off run is started 
on full power; that one engine stops at 
the most critical instant of the take-off; 
and that it must be possible, whatever 
the instant at which the engine failure 
occurs, either to continue the flight with 
safety or to bring the airplane to rest 
within the confines of the field. It is 
assumed that the retraction of the land- 
ing gear is started at the instant of 
leaving the ground and that the pro- 
peller of the dead engine continues to 
windmill until a height of 50 ft. is 
reached, whereupon the operation of 
feathering is started. The airplane 
must leave the ground at a speed at least 
20° per cent in excess of the power-off 
stalling speed and at least 10 per cent 
in excess of that at which it can be kept 
under full directional control. 


The use of an aircraft in transport 
operation must then meet the re- 
quirement that no take-off may be made 
with a load greater than will permit the 
aircraft, in following the demonstrated 
path for the case of critical engine fail- 
ure, to reach a height of at least 50 ft. 
by the time it reaches the edge of the 
field and thereafter to clear all ob- 
structions by at least 50 ft. vertically 
or 300 ft. horizontally until it has at- 
tained an altitude completely clear of 
the surrounding terrain. It is further 
required that the rate of climb with any 
one engine inoperative, with its pro- 
peller wind-milling, and with the other 
engines operating at take-off power shall 
be at least 0.035 times the square of the 
stalling speed of the aircraft with the 
flaps set as in the take-off tests. 


Since an airplane may take off and 
land under favorable conditions and yet 
have to pass over high and rugged 
terrain en route, the regulations include 
a further stipulation that the rate of 
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dimb with one engine stopped, the pro- 
r feathered, and the remaining 
engines operating at the maximum rate 
of power for continuous output must 
be at least 0.02 times the square of the 
talling speed at an altitude 1,000 ft. 
above the highest terrain that has 
to be passed in the course of the 
ight. 
requirements obviously im- 
se a complicated specification upon 
the use of the flap, if the highest possible 
performance is to be secured from an 
aircraft under all operating conditions. 
Both landing and take-off are subject 
to the requirement that the aircraft shall 
have at least a certain minimum rate of 
climb with the actual flap setting with 
which the landing or take-off is to be 
executed. The minimum allowable rate 
of climb, being proportional to the 
square of the stalling speed, increases 
with the weight of the aircraft; whereas 
the actual rate of climb at a given flap 
setting will, of course, decrease either 
with increase of weight or increase of 
altitude. To qualify for the maximum 
possible load at low altitudes and into 
or out of small fields, the flap setting 
used for a given manuever must vary 
both with the current weight of the 
aircraft and with the altitude of the 
field. Since the pilot can scarcely be 
expected to work all that out during a 
dificult approach, such variation is 
allowed only upon the condition that it 
is built into the flap control. It is re- 
quired that there be a presetting control, 
which the pilot may set for the altitude 
of the field that is to be used and for the 
anticipated weight at the time of land- 
ing or take-off, and an actual operating 
control, which may be moved merely to 
such indications as “take-off,” ‘“‘ap- 
proach,” or “landing.” The flap must 
thereupon move automatically to the 
angle appropriate for the maneuver 
indicated and for the weight and altitude 
for which the proper settings had pre- 
viously been made. 

To meet these conditions imposes 
anew set of restrictions on the designer’s 
choice of fundamental design ratios. 
In order that an airplane may be intro- 
duced into postwar transport service in 
the United States, if the present re- 
quirements remain unchanged, it will 
have to have a rate of climb of 0.035 Xx 
Vian? with one engine inoperative and 
its propeller wind-milling. In the post- 
war state of the art as I now foresee it, 
that will be approximately equivalent 
toa requirement that the product of the 
power loading and the square root of the 
= loading should not exceed 21 in 

twin-engined aircraft or 30 in a four- 
engined one.* 


_ "In the specific case of the DC-3 with 
Increased load, the maximum value of this 
Product compatible with meeting the re- 
quirements of climb in the take-off condi- 
tion Is concluded from tests run by the 
United States Civil Aeronautics Adminis- 
tration to be 18.5. That would corre- 
spond to a load of 26,200 lbs. for the air- 
craft with 1,200 hp. engines, 1,000 Ibs. in 
excess of the maximum at which it has 


heretofore been operated in regular air 
transport. 
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Probable Cruising 
Speed at 10,000 Ft. 


Take-Off (Assuming W/S 


TABLE 4 


Maximum Allowable Span 
Loading for Single-En- 
gined Climb at Take-off in 
a Twin-Engined Aircraft 


Optimum Span Load- (Assuming Aspect Ratio 


Power Loading Not in Excess of 40) ing for Cruising 12) 
5 300 7.2 17.6 

6 280 6.3 12.2 

8 250 5.3 6.8 

10 228 4.7 4.4 

12 212 4.3 3.1 

15 185 3.4 2.0 


(The smaller of the two values of span loading is underlined in each case.) 


The restrictions imposed on span 
loading by the take-off requirements 
may now be compared with the con- 
clusions on span loading that were pre- 
viously derived from considerations 
of cruising efficiency alone. The com- 
parison can be made through the 
tabulation in Table 4. 

With take-off power loadings of more 
than about 10, the ability to meet the 
regulatory requirements for climb with 
one engine inoperative becomes critical 
in determining the span loading in 
twin-engined aircraft. 

For a twin-engined aircraft with an 
aspect ratio of 12, the product of take- 
off power loading and the square root 
of wing loading must not be more than 
about 72 if the machine is to comply 
with the American regulations. Ex- 
cept for twin-engined aircraft with 
a take-off power loading in excess of 
14, this restriction is less severe than the 
restriction that the product of power 
loading and wing loading shall not be in 
excess of 300, which has been accepted 
as a rough criterion of margin of power 
in most of the preceeding analyses of 
costs. 

For operating from a field at an 
altitude of 5,000 ft., assuming the en- 
gines supercharged to develop full take- 
off power at that altitude, the cor- 
responding maximum allowable values 
would be about 7 per cent lower than 
for sea level. 

The requirements relative to single- 
engined operation en route become 
critical only when exceptionally high 
altitudes occur along the route to be 
flown. In general, any twin-engined air- 
craft that meets the take-off require- 
ments will be able to show as much climb 
under continuous cruising conditions, 
with one engine inoperative, as is neces- 
sary to cross terrain at least 3,000 or 
4,000 ft. above the level of the field 
from which the take-off was made. 

The product of wing loading and 
power loading is somewhat less satisfac- 
tory as a criterion of distance required 
for take-off when one engine fails during 
the take-off run than it is in gauging 
take-off distance with full power. It 
still serves the purpose to a fair degree of 
approximation, however, and in Fig. 20 
the minimum length of take-off runway 
likely to be required under the present 
American regulations is plotted against 
the value of the product of wing loading 
and take-off power loading for twin- 


engined and four-engined aircraft. On 
the same chart there are included curves 
of the maximum power loading and 
minimum wing loading with which the 
several values of the product of wing 
loading and power loading can be real- 
ized without being liable to fall below 
the rate of climb, with one engine inop- 
erative, which is required by the Ameri- 
can regulations. 

It appears that the necessary rate of 
climb can hardly be attained with a 
loading product of 500 in a twin-engined 
aircraft, for example, unless the wing 
loading is at least 50 lbs. per sq.ft. and 
the take-off power loading less than 10 
lbs. per hp. These curves, like most of 
those previously presented, represent 
the best performance that seems reason- 
ably likely for the very near future. 
The length of take-off required by trans- 
port aircraft actually in service at the 
present time, analyzed in accordance 
with the present American regulations, 
may run as much as 25 per cent in excess 
of the values given by the curves in 
Fig. 20. 

Upon the assumptions used herein, 
the maximum wing loading that is allow- 
able without undue increase in stalling 
speed becomes a limiting factor in seek- 
ing maximum economy of operation at 
speeds in excess of about 225 m.p.h. At 
speeds below that figure it is likely to be 
the take-off condition that is controlling. 
Specifically, under the present American 
regulations it is the requirement con- 
cerning single-engined climb immedi- 
ately after take-off with one dead en- 


6000 


LOADING AND WING LOADING 


20 


PRODUCT OF LOADING AND TAKE-OFF POWE® 


Fia. 20. 


49 
| 
| | 
{ 
{ 
L 
| 
of 
| 
| 
| 
| 
{ 
| 
if if T T if T | 
YA | LAs | 
° 
‘ 


AERONAUTICAL ENGINEERING REVIEW—OCTOBER, 1943 


Official U.S. Navy Photo I.N.8. 


American Brakeblok’s newly improved brake lining 
will bring them to a SAFE stop! 


LASHING take-off—quick and often short landings on carrier, on 

desert sand, on steel runway or on ice, demand tough brake 
linings. 

Scientific improvements in formula developed after exhaustive 
research and in operation have stepped up the efficiency of Ameri- 
can Brakeblok Brake Lining materials for use in Aircraft. 


Our laboratories, test rooms and entire production facilities are 


available for the solution of tough brake problems. Just address “Stopper The Pup” — American 
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ee eee to— is known to motorists everywhere 
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ine. The meeting of that requirement 

likely to increase the operating 
ost per pay-load ton-mile by from 10 to 
i per cent in an airplane designed pri- 
marily for maximum economy rather 
than for speed, as compared with the 
est economy that could be realized if 
the possibility of an engine failure dur- 
ing or immediately after take-off could 
be completely disregarded. 


Have we now carried elasticity in 
tion and the adaptation of regula- 
tory requirements to particular operat- 
ing conditions too far? Or not yet far 
? Certainly the new code is far 
more complex than the old. It has im- 
upon the manufacturer the ex- 
and delay of a series of tests, pre- 
liminary to certification, much more ex- 
tensive than were necessary under the 
previous American practice or under 
that Annex to the I.C.A.N. which has 
governed British requirements. It has 
imposed upon the air-line operators the 
necessity of making separate determina- 
tions of the maximum allowable loads 
fora given type of aircraft under a wide 
variety of conditions, with the load al- 
lowed at take-off dependent both upon 
the characteristics of the point of take- 
off, upon those of the airport at which 
the landing is to be made, and, on occa- 
sion, upon the characteristics of the ter- 
tain to be crossed en route. In 1939 the 
specifications with respect to the landing 
and take-off performance of aircraft con- 
sumed only 16 lines of the American 
Civil Air Regulations. They now oc- 
cupy four and one-half pages. Yet it 
ems impracticable to secure a suffi- 
dently definite statement in less com- 
pass, and I believe that there are few if 
any of the American manufacturers or 
operators who would forego the advan- 
tages of the flexibility of the new regula- 
tory code in order to regain the simplic- 
ity of its predecessor. 


If the policy of determining regula- 
tory requirements by foreseeing the 
specific problems that may be expected 
to arise in a specific operation and re- 
quiring that the airplanes have enough 
margin of power to cope with them were 
to be pursued to its logical extreme, it is 
obvious that other factors in addition to 
those already embodied in the regula- 
tion could be taken into account. We 
know, for example, that some airport 
runways are surfaced with material that 
has an unhappy faculty of becoming 

ppery when moist, whereas in other 
cases the surfacing compound is such 
that the brakes hold almost as well on a 
wet surface as on a dry one. It is not 
wholly reasonable to require as great a 
margin of runway length in which to 
bring the airplane to rest, as compared 
with the stopping distance demonstrated 
in the certification trials, in the second 
tase as in the first. Some regions are 
liable to ice-covered runways at any 
me during several months of the year, 
while in other areas ice is unknown. 
Some fields are subject to temperatures 
at 120°F., while in other cases nothing 
Mexcess of 75°F. has to be anticipated. 

ch factors have substantial effects on 
ing and take-off distances and might 
allowed for in the determination of 


POSTWAR TRANSPORT AIRCRAFT 


maximum loads. I believe that as we 
get more experience there will be an in- 
creasing readiness to take still more 
variables into account, but up to the 
present time the response of the Ameri- 
can industry to any suggestions that 
climatic conditions should be recog- 
nized as modifying the length of runway 
required for safe operations has been un- 
favorable—as presenting an undesirable 
degree of complication and variety. 

I believe that we are on the right 
track in establishing this correlation be- 
tween the characteristics of the aircraft 
and the characteristics of the route on 
which it is to be operated, and I believe 
that we shall see much more of the same 
sort of thing. I believe, and I earnestly 
hope, that we shall have a somewhat 
similar development with respect to civil 
aircraft not intended for transport pur- 
poses. In transport operation the fun- 
damental standard of Government regu- 
lation is the protection of the patrons, 
who have neither the capacity nor the 
opportunity to investigate such matters 
themselves, against any possible relaxa- 
tion of standards or incurring of undue 
risks. With aircraft designed for use by 
private or industrial owners, on the 
other hand, it may better be the primary 
concern of Government to insure that 
the purchaser of the aircraft receives all 
the information that he needs in order to 
make his own decisions intelligently on 
the conditions under which he should 
operate. I am sorry to say that our 
regulations still present the anomalous 
situation, with respect to all aircraft 
except those in the transport category, 
of a rigid and unvarying requirement 
that the ability to get off the ground in 
1,000 ft., must be demonstrated as a 
condition of certification—notwith- 
standing the wide variety in the types 
of use to which the purchasers of air- 
craft wish to put them and in the size 
and character of the fields of which they 
will make habitual use. My own hope 
is for the replacement of the present 
provisions on that point by a require- 
ment that the take-off performance of 
each new type of aircraft shall be 
officially determined and the results 
be incorporated in the operating manual 
supplied to each user; but that is a mat- 
ter that neither governmental authori- 
ties nor the aircraft indnstry ‘s likely to 
find the time to discuss during the war. 

In addition to the provisions relating 
to the determination of landing dis- 
tance and take-off distance, the Amer- 
ican regulations, unlike those drawn 
up under the I.C.A.N., provide for 
maximum limits on stalling speed. 
The general improvement in the smooth- 
ness and firmness of airport surfaces 
and the steady increase in mechanical 
reliability and consequent decrease of 
the hazard of-having to land elsewhere 
than on a regularly prepared airport 
surface* have diminished the direct 


* During the year 1942, in more than 
100,000,000 miles of transport operation 
in the United States, there were only two 
cases in which a transport aircraft landed 
elsewhere than on a regular municipal air- 
port as a result of power-plant failure. 
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importance of the speed at which the 
aircraft makes contact with the ground. 
The speed of approach to a landing, 
however, is still a serious consideration. 
In making an approach in low visibility, 
whether by visual means or entirely on 
radio guidance, the pilot has to go 
through a certain sequence of operations 
and make certain decisions at intervals 
that are determined by the distance 
traversed rather than by the passage 
of time. Approach speed thereby 
acquires an absolute significance for 
safe operation under bad conditions, 
and it must be kept low enough so that 
the pilot will not be unduly crowded in 
the operations of the approach. The 
stalling speed of the aircraft has a 
direct bearing, also, upon turning radius 
and, thereby, upon the possibility of 
circling the field in low visibility with- 
out losing visual contact with it. 

It seems to be the prevailing view 
among experienced air-line pilots in the 
United States that they do not want to 
have to make approaches, under present 
conditions, at over 120 m.p.h. Good 
practice seems to require also that the 
speed maintained during the approach 
should be at least 40 per cent in excess 
of the stalling speed to allow proper 
reserve for maneuvering and a proper 
margin of safety against stalling due to 
gusts. Combining the 120 m.p.h. with 
the 40 per cent reserve indicates a 
stalling speed of 85 m.p.h., and that is 
the level at which American regulation 
currently sets the maximum allowable 
in the “approach condition.” The ap- 
proach condition is defined as including 
a flap setting that will allow the air- 
craft to retain a rate of climb with one 
engine stopped, with the remaining 
engines operating at take-off power, 
the landing gear retracted, and the 
propeller on the dead engine feathered 
of at least 0.04Vstu?. Assuming a 
stalling speed of 80 m.p.h., the required 
rate of climb is 256 ft. per min. Ob- 
viously, as in the case of the take-off, 
this implies a variation of the allowable 
amount of flap with altitude and a 
rather rapid variation with altitude of 
the maximum allowable load. 

The loss of one engine character- 
istically reduces the full-power rate of 
climb by about 600 feet per minute in a 
four-engine transport airplane and 1,200 
feet per minute in a twin-engine one.f 
The definition of approach condition 
typically operates, therefore, to limit the 
flap setting approximately to that with 
which a twin-engined airplane would 
have a full-power rate of climb of 1,500 
ft. per min. or a four-engined airplane, 
rate of 900 ft. per min. That, in turn, 
typically means that twin-engined air- 
craft can use relatively little flap in 
meeting the 85-mile stalling speed con- 
dition unless they have an exceptionally 
low power loading, while four-engined 
machines in meeting the same tests can 
depress the flap enough to secure, with 
a conventional flap, about three-fourths 
of its full effect on maximum lift co- 
efficient. 


t With extremely light power loadings, 
these figures may be raised to approxi- 
mately 1,000 and 2,000, respectively. 


| 
| 


AERONAUTICAL 


There is a further limitation of 
maximum stalling speed in the landing 
condition, with full flap, to 80 m.p.h. 
[ will not dwell on that, beyond saying 
that it becomes critical only for four- 
engined aircraft with a relatively low 
power loading. 

The regulatory specification of flying 
qualities, and especially of stalling char- 
acteristics, is closely related to the 
regulation of performance. American 
ideas on that subject, too, have under- 
gone rapid development in the past few 
years in the direction of making specifi- 
‘ations more exact, of increasing the 
use of numerically determinable stand- 
ards, and of reducing the emphasis on 
dynamic stability requirements and re- 
placing them with static stability 
criteria. I shall not discuss these mat- 
ters in detail, but I am including as an 
appendix to the lecture the sections of 
the present American airworthiness 
regulations relating to flying qualities 
in the transport category. 

It will be a problem of postwar plan- 
ning to discover how far it may be 
possible to secure international uniform- 
ity in such matters as these. Obviously, 
it is intrinsically desirable that air- 
worthiness standards should be common 
to all the aircraft manufacturing and 
aircraft operating countries of the world. 
Agreement on such matters will enor- 
mously facilitate international trade in 
aircraft and international air com- 
merce. Nonuniform airworthiness re- 
quirements present fertile ground for 
the development of the evil suspicion 
that a foreign competitor, either in air- 
craft manufacture or in transport oper- 
ation, is gaining an advantage in ap- 
parent performance or in operating cost 
by cutting safety standards. The sus- 
picion may be unjustified, and usually 
will be, but it will still exist. On the 
other hand, it would be foolish to under- 
estimate the administrative complica- 
tions and the possible delays that a 
search for international agreement on a 
grand scale on these subjects would 
entail. Anyone who has lived through 
the process of making a major change 
in airworthiness requirements, by way 
of modernizing them, must feel some 
trepidation at the thought of having to 
collect, consider, and, as far as possible, 
reconcile the views of the interested 
parties of several continents instead of 
those of only a single country. Uni- 
formity must be sought, and no one 
will be better pleased than I if it can be 
carried to the last detail; but I am not 
wholly confident of the practical pos- 
sibility of going beyond international 
agreement upon a rather general frame- 
work of the more vital provisions. 


REGULATORY STANDARDS AND LOCAL 


TRANSPORT SERVICES 


Regulatory authorities in all countries 
will have to face in the future the ques- 
tion of the rigor with which the stand- 
ards developed primarily for services 
carrying large numbers of passengers, 
and in most cases over fairly long dis- 
tances, should be maintained for purely 
local transport operations with neces- 
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sarily light loads. Small aircraft have 
great advantages in frequency and 
flexibility of service, but they bear a 
burden of increased cost that may limit 
their use in local services to cases in 
which the advantage over ground trans- 
portation is so enormous that relatively 
high rates of fare can be meintained 
(as in some overwater flights) or to the 
inevitably limited number of cases that 
receive a generous and more or less 
permanent Government subsidy. To 
overcome those limitations, every effort 
must be made to keep this increase of 
cost with decrease of size to a minimum. 

One obvious possibility for cost 
reduction lies in the use of single-engined 
aircraft manned by a single pilot. 

Present American regulations im- 
pose a restriction, for future transport 
services carrying passengers within the 
continental United States, to multi- 
engined equipment having a substantial 
reserve of performance with any one 
engine inoperative. 

As we look into the possibilities of 
local services, however, and of the pro- 
vision of service for a large number of 
small communities spaced relatively 
close together, it seems harsh to tell 
the people who would be benefited that 
they cannot have transport service at 
all unless they can support the type of 
service that is operated between 
Chicago and St. Louis or London and 
Liverpool. The people of such com- 
munities can travel in single-engined air- 
craft by private charter or by purchase 
and operation. They may 
well claim consideration of the use of 
single-engined machines in public trans- 
port, under proper restrictions, as a 
means of securing the establishment 
and survival of transport services that 
could hardly exist at all under any other 
conditions 
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Fortunately the economic penalties 
of light wing loading are much less 
severe in small aircraft than in large, 
and, if single-engined aircraft are to be 
allowed, they can therefore be made 
subject to severe restrictions on stalling 
speed without sacrificing too large a 
proportion of the economic advantages 
of the single-engined arrangement in the 
smaller sizes. 

I suggest as a possible regulatory 
form that the use of single-engined 
machines in public transport should be 
allowed on condition that their gross 
weight not exceed 10,000 Ibs.; 
that the stalling speed is not over 55 
m.p.h.; that the demonstrated dis- 
tance to complete a landing from a 50-ft. 
altitude not over 1,500 ft.; and that 
they are not to be so operated as to lose 
visual contact with the ground for any 
appreciable period or on routes that 
will at any time carry them more than 
10 miles from a field safely usable for an 
emergency landing. That again is a 
subject that has had no formal con- 
sideration in the United States, but I 
have set it down as one that is likely to 
deserve attention both in the United 
States and in all parts of the British 
Commonwealth. Certainly engine fail- 
ure presents a hazard, but during the 
past year of transport operation in the 
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United States there has been but gm 
complete engine failure for every 3 
000 engine-miles operated. Mogt 
those failures did not come wif 
some warning, and few of them 
have been likely to lead to any genig 
results if they had occurred in gj 
engined aircraft with a steep ang 
descent and a low stalling speed, 
Alaska, where the replacement of & 
drawn sledges by aircraft during they 

15 years has had a revolutionary effgg 
on the economic life of the Territos 
approximately 80 per cent of the i 
ternal operation is with single-enging 
aircraft. Yet in the 11,000,000 mij 
of air transport service rendered 
Alaska in the years 1939 to 1941, undg 
exceptionally difficult topographic am 
meteorologic conditions and with litt 
provision for radio communication j 
air navigation facilities, there wen 
only seven fatal accidents. 


Tue Furure or Arrports 


I turn now to the problem of fut 
airport size, which is intimately 
to the questions of economy of oper 
tion, of the prospective size and desi 
characteristics of transport aireraft, 
the regulatory standards that are to be" 
imposed, and to the degree of safety: 
that is to be attainable. 3 

No matter how large airports may be 
made, one may confidently anticipate 
that there will come a time when some 
particular airport will not have been 
large enough for a particular emergency 
and when a pilot will feel that if therun- 
ways had only given him a few hundred 
feet more in which to bring the airplanete 
rest the crash would bave been averted. 
The larger the airport is made to start 
with, however, the less likely such con- 
tingencies become, and, even if no 
factor of risk to human life were in 
volved but only material damage, the 
cost of modern aircraft is so high in 
comparison with the annual fixed 
charges on airport surface as to makea 
liberal policy appear the wise one. 

From that point of view, however, 
and also from the point of view of the 
effect of airport dimensions on economy 
of operation, successive increases 0 
size bring progressively diminishing 
returns. Obviously, a point is finally 
reached, as provision is made for 4 
progressively longer take-off run, at 
which the minimum safe rate of climb 
rather than the take-off distance be 
comes the limiting factor. 

Fig. 20 has shown how the length o! 
runway that is profitably usable under 
existing American requirements with 
respect to the efforts of an engine fail 
ure during take-off is primarily a lune 
tion of wing loading. Within the range 
of wing loading of from 20 to 45 Ibs. 
per sq.ft., the length of runway require? 
for getting off in accordance with the 
regulatory requirements, while catty: 
ing the largest power loading that 1s 
compatible with securing the required 
climb with one engine inoperative, * 
approximately : 


L = 1,000 + 150(W/S) 
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listance be OVER THERE: On a bomb run. A pin point target. Steady now. Bombs away! 


Boeing Flying Fortress 


OVER HERE: On a production line. A part is gaged. Shaved another ten-thou- 
sable under sandth. Gaged again—to standard. Precision over here begets precision over there. 
nee Diligence and craftsmanship of the men who make our planes must ever be 
sig Aa ene a vital counterpart of the skill and daring of our sons who fly them. Pesco 

ee Products Co., 11610 Euclid Avenue, Cleveland 6, Ohio, (Division Borg-Warner). 
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PURSUIT... 
of happiness 


Delco-Remy 
Aircraft Electrical Equipment 


In free skies where no enemy comes diving out of the sun, boys who 
now pilot fighter planes will find new meaning, new joy in flying. 
Their ships will incorporate safety equipment and engineering 
features developed in the laboratory of war. {| Delco-Remy aircraft 
electrical equipment is today serving on bombers and pursuit 
planes. It will be adapted in peace to commercial plane require- 
ments, while the technical knowledge gained in wartime assign- 
ments will be applied to improving Delco-Remy starting, lighting 
and ignition for light planes. {More than half of Delco-Remy’s 
facilities are now engaged in manufacturing aircraft electrical units, 
precision parts and products for the aircraft industry. 
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The maximum usable length of runway 
ranges from a little over 3,000 ft. with 
4 15-lb. wing loading to nearly 8,000 
with a loading of 45 lbs. per sq.ft.* 
The distance so determined seems to be 
very nearly the same for twin-engined 
and four-engined aircraft, but the four- 
engined aircraft is, of course, able to 
operate, for a given wing loading, with a 
full-power loading about 40 per cent 
higher than the twin-engined aircraft 
could sustain and a consequent re- 
duction of ton-mile operating cost. 

The aircraft that is to take full ad- 
yantage of a runway as long as the 
maximum just suggested would also 

uire that the terrain surrounding the 
irport should be so free from obstruc- 
tion that the climb could proceed on 
a slope of only about 1 in 100 after 

ing the edge of the airport, in the 
Erpothetic case of sudden failure of one 
engine at the critical instant. 

Assuming the use of highly efficient 

but without variable-area devices, 
the existing stalling-speed requirements 
may permit maximum wing loadings at 
the time of landing of approximately 
32 Ibs. per sq.ft. for twin-engined and 38 
lbs. per sq.ft. for four-engined aircraft. 
The take-off loading may be increased 
above that figure by the amount of fuel 
that is to be used in flight, and for 
flights in the 500-mile range the maxi- 
mum loadings at take-off might be in- 
creased to around 34 and 40 lbs. per 
sq.ft., respectively. With Fowler flaps 
or other devices of that sort it would, 
of course, be possible to go somewhat 
higher, but with the straight flap the 
maximum length of runway that would 
appear to produce any economic return 
in terms of increase in allowable take- 
off load, under the present American 
regulations, would be about 6,000 ft. 
for twin-engined and 7,000 ft. for four- 
engined aircraft. 

With a given wing loading and span 
loading, the maximum power loading 
with which a rate of climb of 0.02Vstan? 
with one engine inoperative can be at- 
tained at a height of 5,000 ft. should be 
about 20 per cent greater than the 
maximum power loading with which 
the condition relating to climb im- 
mediately after take-off can be met. 
That, in effect, is the nature of the 
benefit derived from assisted take-off 
or refueling in flight. It makes it 
possible to eliminate from the aircraft 
the weight of a certain portion of the 
power plant which oil otherwise be 
required to get the aircraft safely into 
the air and for no purpose thereafter. 
The maximum effect of take-off assist- 
ance or refueling on an aircraft that 
must be able to continue flight in the 
event of a failure of one engine is to 
reduce the power and the weight of the 
power plant by about one-sixth. If, 


* These figures relate to airports at sea 
level, They increase only gradually with 
altitude, however, since the maximum al- 

Wable power loading decreases almost 
tapidly enough with increase of altitude, 
under the terms of the regulations, to 
counterbalance the normal effect of alti- 
tude on airport runway length. 


100,090,000 PASSENGER MKES 


ending 
21. 


on the other hand, the failure of an 
engine while flying at full weight could 
be disregarded on the assumption that 
the airplane would be lightened by 
dumping fuel in the event that.such a 
failure occurred, power might be re- 
duced by as much as a half in a twin- 
engined airplane or a third in a four- 
engined airplane, as compared with 
that required to meet the take-off 
condition. If the length of available 
runway is materially less than that given 
by the formula: 


L = 1,000 + 150(W/S) 


also, there would be a further saving in 
power as compared with the amount 
required for take-off. The increase of 
power loading that assisted take-off 
makes possible, however, is secured at 
the expense of a sacrifice in cruising 
speed. 

Alternatively, assisted take-off may 
be viewed as permitting an increase of 
wing loading with a given power load- 
ing. On that basis the cruising speed, 
instead of being lower, would usually 
be somewhat increased, but the gain 
in maximum economy of operation 
would be relatively small as compared 
with the gain that could be made if 
the assisted take-off is used primarily 
to permit an increase of power load- 
ing. 


SAFETY IN TRANSPORTATION 


No discussion of air transport de- 
velopments could be complete without 
some mention of the notable improve- 
ments in the safety record that have 
been made in recent years and of the 
means whereby the improvement may 
be continued. So far as the past is 
concerned, Fig. 21, which shows the 
passenger safety record of the air lines 
operating within the continental United 
States during the past 14 years, speaks 
for itself. I have departed from the 
common practice of using the number 
of passenger-miles per passenger fatality 
as the criterion of safety, substituting 
the reciprocal of that ratio, since a 
function that gradually approaches 
zero lends itself more readily to graphic 
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representation than does one that 
gradually approaches infinity. 

The period covered by the curve 
roughly divides into three stages, each 
of reasonably stabilized accident record. 
They are: 


Average Passenger Fatalities 
per 100,000,000 Passenger- 
Miles 
1929-1931 26.7 
1933-1937 7.8 
1939-1942 2.8 


(1932 and 1938 are omitted, as transitional 
years.) 


The average accident hazard dropped 
by approximately 70 per cent in two 
years at the time when the first modern 
twin-engined aircraft were introduced. 
It dropped by another 60 per cent be- 
tween 1937 and 1939. In the worst year 
since 1933 the safety record has been 
more than twice as good as in the best 
year prior to 1932. Similarly, the worst 
year since 1939 has been 20 per cent 
safer than the best year before 1938. 

In appraising the chances of a further 
substantial reduction and the means of 
attaining it, it is useful to consider the 
circumstances of the accidents of the 
recent past and to see how far they 
could have been averted by measures 
that may be standard practice in future. 
Obviously, no examination on that 
basis can be conclusive, for the future 
will bring new problems and may bring 
new troubles and causes of accidents 
for which nothing in the past has pre- 
pared us. Still it is true that accidents 
do repeat themselves in general char- 
acter and present a recurrence of com- 
mon factors to a greater extent than is 
often realized. 

Accidents that have a single cause are 
exceptional. Typically, they are the 
result of a coincidence of unfavorable 
conditions, and, if our primary interest 
is in accident prevention rather than in 
post-mortem for its own sake, our prob- 
lem is to discover which one of the con- 
tributing factors could most readily 
have been so changed that the accident 
would not have occurred. 

Accidents in which human error ap- 
pears as a major cause, for example, fall 
into two classes. The first class com- 
prises the cases (very few, among air- 
line personnel) in which recklessness 
or carelessness was responsible, and in 
those instances we may best hope for 
correction either by a more careful 
selection of personnel or by better train- 
ing and improvement of esprit de corps. 
The second group, which is much the 
larger of the two, includes the accidents 
due to errors of judgment or of tech- 
nique. In those cases there is no factor 
of deliberate action, but a particular 
individual, at a particular time and 
place, encountered conditions with 
which he was unable to cope—although 
some other individual, or the same one 
on some other day, could have done so. 
The variability of human judgment 
under pressure has been inherent for 
some hundreds of thousands of years. 
Even the most carefully selected and 
highly skilled personnel are unlikely 
to become immune to such errors if the 
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SIX NUTS THAT BRIDLE 
A THOUSAND HORSEPOWER 


is the business end of a 


powerful Diesel engine. 


Well over a thousand horse- 
power spins through that coup- 
ling — through those six studs. 


To connect that coupling, old- 
style lock fastenings wouldn’t 
do. They couldn’t both lock and 
be tightened to spread the load 
evenly. So studs failed. 


The solution shows in the photo 
— Elastic Stop Nuts. 


With these fastenings, uniform 
pressure was obtained as well as 
complete security against nuts 
working loose. 


In the peacetime production to 
come, equally puzzling prob- 


LOCKED on bolt 
by the action 
of the hordened 
cellulose collar 


SEALED at 

top to protect 

working threads 
from corrosion 


HOLDS nut 

thread against 

bolt thread 

— prevents 
axial ploy 


FITS any stand- 
ard bolt. Made 
in all sizes 


lems will plague manufacturers. 


And we are prepared to help. 
Our engineers who today are 
solving war production prob- 
lems will be ready to share their 
wide experience with you. 


Whenever you have a fastening 
job let us know. Our men will 
work with you on it and recom 
mend the correct Elastic Stop 
Nut to produce a better product 
or to facilitate its manufacture. 


ELASTIC STOP NUTS 
Loch fast to make things last 


Exastic Stop NuT CORPORATION OF AmeERIcA, NEw JERSEY 
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POSTWAR TRANSPORT AIRCRAFT 


presented to them for solution 
isgufficiently difficult, but we can often 
improve the conditions under which 
they operate and reduce the likelihood 
nnel error by increasing the 
- of safety within which they 


In stressing the importance of im- 
ent in operating conditions and 
mechanical aids, I do not want to under- 
gtimate the human factor. The highest 
order of ability, the main- 

tenance of untiring vigilance by every 
individual engaged in air transportation 
ad the existence in every individua 
ofa personal sense of responsibility for 
the suecess of the whole operation are 
shgolute fundamentals. The best pres- 
ent hope of reduction in that consider- 
sble proportion of accidents that are 
yeribable to errors in judgment or in 
ique does not lie in further im- 
provement in the quality of the personnel 
gneerned, however, but in reducing 
the difficulties of their task. If a num- 


ber of people were given the task of 


following a 2-ft. wide footpath without 
falling off, the percentage of personal 
eror would be infinitesimal, but if the 
2-4, width were reduced to a width of a 
2in, plank and raised to a considerable 
height above the ground, the number 
oferrors would become large. 

In the past four years there have been 
twelve fatal accidents on air lines 
within the United States in 430,000,000 
miles of flying. Seven of that number 
occurred while making approaches for 
landings. In two of the seven cases 
the pilots were confused about their 
location; in two more they were landing 
on comparatively short runways; in 
two cases the pilots were either ap- 
proaching the field or circling it under 
alow ceiling; and in the final instance 
there appears to have been an errror in 
setting the altimeter, with resultant 
collision with the ground during an ap- 
proach at night. 

With radio navigation facilities 
brought into line with the best present 
state of the art, with instrument-land- 
ing installations generally available, 
and with margins of safety in airport 

ensions as generous as are incorpo- 
tated in most recently built airports, 
at least four, and probably five or six, 
of those accidents would have been 
averted, 

In two instances, including one of the 
seven cases of landing approach pre- 
viously mentioned, the pilots appear to 

ve made errors, despite generally 
favorable conditions, which should have 

N unnecessary. The proportion of 
such errors has been small indeed, but 
éven that small number of failures 
would have been averted by a more 
‘mplete routine of checking between 

pilot and copilot or by better 
“prt de corps, with its accompanying 
determination on the part of every 
individual that he would be no party 

taking chances, cutting corners, or 
the anything for granted. In one of 

four remaining cases, a transport 
48 run down from behind by another 
urcraft. In only one instance in the 
our years does any mechanical failure 
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of air frame, engine, or any accessory 
appea” to have played a part. One of 
the accidents was attributed, although 
somewh.t speculatively, to lightning, 
and one remains a complete mystery. 

In only two of the twelve cases was 
ice on the aircraft involved, and in 
neither of those instances was the icing 
so severe as to have made the accident in- 
evitable if the airport conditions had 
been as good, and the navigational aids 
as highly developed, as we may reason- 
ably hope that they typically will be 
afier the war. In no instance was there 
fire in the air. Not a single fatal ac- 
cident involved a breakdown of radio 
communication or the failure to under- 
stand a spoken message correctly, and 
it is a high tribute to the efficiency of 
the organizati ns controlling air traffic 
that no fatal accident in air transport 
has involved any error in traffic control, 
despite the millions of reports that have 
to be received and used as a basis for 
the issuance of instructions and the 
pressure under which the controllers 
work. The burden on traffic control is 
going to continue to increase, however, 
and, as against the categories of accident 
which should clearly diminish in fre- 
quency under postwar conditions, it will 
require the most are ul planning to 
keep the hazard of collis‘on in the air 
from increasing with ‘ncrease of con- 
gestion of the airspace. 

Obviously, the greatest opportunities 
for future improvement lie in the de- 
velopment of better air navigation 
facilities, including a general provision 
of instrument-landing means and larger 
and better lighted airports. Next in 
importance is the continued develop- 
ment of operating routines for enabling 
personnel to check themselves and each 
other and the acceptance of the strictest 
possible adherence to standard pro- 
cedures, except when an emergency 
demands departure, as the surest means 
o! overlooking nothing and of avoiding 
confusion. By those means alone, with 
the facilities that seem likely to be 


available soon after the war, at least 
half of the accidents of the last four 
years would have been eliminated. It 
requires nothing that is not definitely 
in prospect at the present time and no 
anticipation of any change in the funda- 
mental characteristics of transport air- 
craft to justify an expectation that the 
accident rate can, within a short time, 
be reduced to a long-term average of no 
more than 1.0 fatality per 100,000,000 
passenger-miles. 


REGULARITY OF SERVICE 


Air transport has had many ad- 
vantages over the older, established 
surface forms, but it has labored under 
the disadvantage of a substantially 
greater liability to cancellation of 
schedule than characterizes its slower 
competitors. Regularity, like safety, 
may be examined in terms of what it 
has been in the years past and of what 
it ought to be in the near future in the 
light of promised technical develop- 
ment. 

The customary American measure 
of regularity is the proportion of sched- 
uled mileage which is actually flown. 
Fig. 22 shows its variation over the past 
16 years on the domestic air lines of the 
United States taken as a whole. The 
irregularities in the curve are due in 
large part, if not entirely, to variations 
from year to year in the amount of bad 
flying weather during the winter. In 
the early years there was a tendency to 
decrease in regularity of operation, 
which was probably attributable to the 
steady increase in the proportion of 
total mileage having to be flown at 
night. But since 1932 there has been a 
gradual improvement that has brought 
the average performance from around 
84 per cent in that year to 94 per cent 
now. 

Regularity of operation and safety 
obviously have a inverse relationship. 
Undoubtedly, the present number of 
cancellations and uncompleted trips 
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wuld be reduced by at least a half at 
the present time, but it would be at the 
expense of a substantial increase in 
the number of accidents. The vice- 
president in charge of operations of one 
of the major air lines of the United 
States says of present practice, in a 
rsonal letter : 

“Weather conditions actually experi- 
enced indicate that more than one-half 
of the trips cancelled because of antici- 

ted weather conditions could have 
- flown within operating limits; but 
they were cancelled because of our in- 
ability to forecast weather perfectly and 
our desire to make errors on the con- 
servative side.” 

The problem of regularity is to con- 
sider how far and how rapidly it can be 
increased while, at the same time, an 
improvement in safety record is con- 
tinued. I take it as axiomatic that 
regularity is not to be sought at the cost 
of an increase in hazard. 

The seasonal variations in regularity 
are, of course, great. In Fig. 23 the 
percentage of scheduled mileage flown 
is plotted by months through 1942 and 
the first two months of the present year. 
In the winter months the national 
average shows from 10 to 18 per cent of 
uncompleted mileage. In summer it 
drops to 2 per cent or less. The pos- 
sibility of improvement at any season 
depends upon the present causes of the 
cancellations and upon the extent to 
which the causes are individually 
eradicable. 
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Fig, 23. 


We keep no official records on the 
causes of failure to operate particular 
tnips, and I have therefore had recourse 
to the expert judgment of various 
air-line officials who have been good 
enough to give me their estimates of 
the relative importance of the several 
factors that may interfere with opera- 
tions. The average of their figures is 
shown in Table 5. 

How much improvement may be 
oped for in the near future? Certainly 
the brightest prospect of reduction re- 
lates to the factor that is responsible 
for most of the delays and interruptions 
now. European operators had already 
had much experience with the Lorenz 


POSTWAR TRANSPORT 


AIRCRAFT 


TABLE 5 


Low visibility and ceiling at take-off point or 
anticipated at destination 

Icing conditions in the air 

Bad airport conditions for take-off or landing 
(snow, ice, etc.) 


Turbulence or storm (aside from violence of 


wind, covered in next item) 

Anticipation of headwinds too strong to be 
flown against 

Mechanical trouble 


Proportion of Total 
Number of Scheduled 
Responsibility for Trips Cancelled, 
Cancellations and Assuming Overall 
Uncompleted Trips Winter Performance 

During Winter Factor of 


Proportion of 


Months 85 Per Cent 
70 10.5 
1.8 

6* 0.9 
6 0.9 
2 0.3 
4 0.6 

15.0 


* Average proportions for the middle to northern parts of the United States. These 
figures would be higher in the extreme north, much lower in the south, and probable sub- 


stantially lower in western Europe. 


system before the war. I hope your 
experience will not make you think me 
oversanguine in believing that within 
three years after the end of the war 
the use of instrument landing systems 
will have made it possible to lower 
present minimums of allowable ceiling 
and visibility to such an extent that 
regular operations can be carried on 
on 75 per cent of the occasions when 
they would now be cancelled because of 
cloud or fog and, at the same time, to 
make the improvements in landing 
safety which I have previously fore- 
seen. 

That alone would eliminate more than 
50 per cent of all the present cancella- 
tions in winter and a_ substantially 
larger proportion than that in summer. 
But there are other prospects also. 
Deicing by heat is on the way. It may 
not enable operations to be carried on 
regularly through the heaviest icing 
conditions, but it seems conservative 
to anticipate that it will reduce the 
present proportion of cancellations from 
that source by a half. Airport main- 
tenance improves as the volume of use 
of the airport and the dependence of 
the community upon air transportation 
increases, and interruptions by bad 
airport conditions will he reduced in 
future because they will not be endured; 
also, the necessary measures will be 
taken to restrict them to the rarest 
occasions of extraordinarily bad weather. 
Less progress may be made in overcom- 
ing the other causes that I have enumer- 
ated, but fortunately they are of rela- 
tively little importance. 

The aggregate promise for the im- 
mediate postwar period is for a reduction 
of between a half and two-thirds in the 
present number of failures of service. 
It does not seem too much to expect that 
under the operating conditions of the 
continental United States, the British 
Isles, or western Europe the regularity 


of performance will rise to some 91 
to 97 per cent in winter and well over 99 
per cent in summer. 


The world is full of promises of mira- 
cles to come, and the more optimistic 
prophets have heralded a new day in 
which surface transportation will molder 
into a dingy obsolescence. I have had 
no miracles to offer. I have limited my- 
self to what seems clearly visible, but 
even that circumscribed view has its 
excitements. The most modest antici- 
pation cannot doubt that the technical 
development will be great. It will be 
for the people of the United Nations and 
their governments, and in particular and 
in large part, for the nations of the 
British Commonwealth and for the 
United States, to determine how tech- 
nical progress will be used. When the 
last bomb has been dropped and uncon- 
ditional surrender has become a fact in 
Tokyo and in Berlin, that problem will 
confront us. The success with which it 
is solved will shape the destinies of 
children yet unborn. The designers will 
not fail. The statesmen, and the peoples 
whose interests the statesmen serve, 
must not. 
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planned course on schedule 
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shuttle service across Europe. 
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No. 3, pp. 28-35. 
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“Bombers won't 


“A FTER THE WAR, | do not think it will be econom- 
A ically possible for converted bombers purchased 
from Army surplus stocks to compete with future 
cargo and transport ships. For air commerce will come 
of age, and be able to compete with land and sea trans- 
portation, only when we develop peacetime planes as 
highly specialized as military aircraft — each plane 
designed for a specific purpose according to shippers’ 
needs, area or points served, volume of pay-load, and 
optimum speed of transportation. 

“Cost as well as speed must help determine each 
type we build, but the decisive cost is the cost of opera- 
tion per ton mile, rather than the first cost. And if these 
post-war airplanes, operating at a lower rate, save only 
10 cents per ton mile over present airplanes, that sav- 
ing will more than justify the cost of their construction. 

“But even if we are not able to use the planes now 
flying, we most emphatically can use the personnel 
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This is the third of a series of statements by aviation’s leaders on TH 
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do for tomorrow s transports 
says LaMotte T. Cohu, General Manager of Northrop Aircraft, Inc. 


trained in the routine handling of freight and passen- 
gers over routes which a short time ago would have 
been considered impossible to fly. These men may 
revolutionize the methods of air transport established 
before the war, and help to usher in a new age of air 
commerce.” 


From such practical visions of things to eome, Mr. Cohu, and 
his associates in aviation, are dreaming an industry greater 
than most of us can conceive—but an industry whose shape is 
yet to be determined. 


In molding that shape, aviation has a great group of 
silent partners: the TIME-reading men and women on 
whom aviation will focus almost all its postwar advertis- 
ing—the people who have the executive jobs, the income, 
and the habit-of-accepting-progress that will help fill 
aviation’s transport and cargo planes, help fly aviation’s 
family planes through the skies of the postwar world. 


Believing that the ideas of aviation’s leaders are always of 
interest to the aviation industry. TIME here gives them wider 
circulation in the name of 
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Are Air Cargo’s Benefits Too Conservative? 
by Edward 8S. Evans; Air Transportation, Au- 
gust, 1943, \ 3, No. 2, pp. 31-35. 

Done-Over Bombers Will Never Serve Air 
Cargo, by H Woodhead; Air Transportation, 
August, 1943, Vol. 3, No. 2, pp. 8-14. 

Air Cargo and Feeder Airlines, by John H. 
Frederick D and W, August, 1943, Vol. 42, 
No. 8, pp. 12-14, 49, illus. 

Webster’s Dictionary of Coined Air Cargo 
Words, | Harry Webster; D and W, August, 


1943, Vol. 42, No. 8, p. 15. 

The Case of Universal Air Freight; Its Appli- 
eation for Ground Handling of Air Express on 
Nationwide Basis Arouses New Interest in Its 


Past and Futu Plans, by John H. Frederick; 
D and W, August, 1943, Vol. 42, No. 8, pp. 25, 66. 

Air Cargo, Part 1, by Harry S. Pack: Flying, 
August, 1943, Vol. 33, No. 2; Atr Commerce 


Edition, Aug 1943, Vol. 1, No. 1, pp. 28-31, 
illus. 

Aviation’s Market for Air Freight, by Ralph E. 
Oursler Air Transportation Will Not Replace 
the Rai but It Is Destined to Compete 


with Ther 1 Carrying Some Specific Commodi- 
ties. Flying, August, 1943, Vol. 33, No. 2; Air 
Commerce Edition, August, 1943, Vol. 1, No. 1, 
pp. 23-25. 

Cargo Expediters, with an Account of Air Cargo 
Research Association, by Paul Pierce; War 
Cargoes Being Flown to All Theaters, of Opera- 
tion Have Been Increased Due to Efficient Pack- 
ing and Loading of Planes; Flying, August, 1943, 
Vol. 33, No. 2, pp. 52-53, illus. 

Commandos for Commerce, by Dean Smith; 
Flying, August, 1943. Vol. 33, No. 2; Air Com- 
merce Edition, August, 1943, Vol. 1, No. 1, pp. 
7-11, September, 1943, Vol. 33, No. 3; Air 
Commerce Edition, pp. 14-16, 19, illus. 

How to Ship by Air, by C. P. Graddick; Flying, 
August, 1943, Vol. 33, No. 2; Air Commerce 
Edition, Aug 1943, Vol. 1, No. 1, pp. 16-18, 


illus. 
Lightweight Packaging, by Robert Welliver; 
Flying, August, 1 Tol 


Commerce Edit 
pp. 21-22, illus 
Sky Freighter, by William F. Boni. The Air- 
craft Industry was Quick to Adapt Itself to 
Meeting the Army’s Demand for Cargo Aircraft; 
Flying, August, 1943, Vol. 33, No. 2, p. 34, illus. 
Looking to the Future [description of Van Zelm 
Design for New Type of Cargo Plane]; Martin 
Star, August, 1943, Vol. II, No. 7, pp. 5, 22, illus. 
Terminal Handling of Air Cargo, by Karl O. 
Larson; S.A.E. Journal (Transactions) August, 
1943, Vol. 51, No. 8, pp. 285-288, 304. illus. 
Navy Freight on Wings, by John B. Goodman; 
U.S. Air Services, August, 1943, Vol. 28, No. 8, 
pp. 14-15, 42. illus. 
Air Express, Air Mail Best Postwar Bets, says 
Charles Beard [before Southwestern Institute 


943, Vol. 33, No. 2; Aétr 
, August, 1943, Vol. 1, No. 1, 
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for Chamber of Commerce Executives at p, 
Texas]; American Apviation, August 
Vol. 7, No. 5, p. 52. 

CAB Chairman [L. Welch Pogue) Hits M 
olies in Air; Sees Vast Air Cargo Volume t 
Denver Address July 22]; American Aviation 
August 1, 1943, Vol. 7, No. 5, p. 18. : 


Pogue Sees Lower Cargo Rates, Greater Vol- 
ume [Before Oklahoma City Chamber of Com. 
merce]; American Aviation Daily, August 2, 
1943, Vol. 28, pp. 148-149. 

Merchandising by Air [Discussion of Future 
Express Possibilities], address by L. W, 
Pogue Before Oklahoma City Chamber of Com. 
merce and National Aeronautic Association, 
August 2, 1943 [Washington, Civil Aeronautics 
Board, 1943], 15 pp. [press release}. 

Martin Develops New Type Cargo . 
American Aviation Daily, August 10, 1943, Vol. 
28, p. 190. 

Express Rates Must Come Down ‘Drastically’ 
—Pogue. Says Cargo Likely to Become Biggest 
Revenue Producer; American Aviation, August 
15, 1943, Vol. 7, No. 6, p. 33. 

Aeroplanes as Freight Carriers, by D. B. Wal- 
lace; Public Affairs, Summer issue, 1948, Vol, 
6, pp. 202-204. 

Cargo from the Sky [Use of Cargo Parachutes), 
by Theodore A. Berchtold; Air Force, August, 
1943, Vol. 26, No. 7, pp. 38-39, illus. 

Air Cargo [Part 2], by Harry S. Pack. War 
Brought About Significant Improvements in 
Cargo Handling, Packaging and Hold-Down 
Equipment; Flying, September, 1943, Vol. 33, 
No. 3; Air Commerce Edition; pp. 6-8, 19-20, 
illus. 

Fiber Packing for Air Freight, by Ralph Ours- 
ler; Flying, September, 1943, Vol. 33, No. 3; 
Air Commerce Edition, pp. 17-18, 22, illus. 

How to Ship Air Express to Canada, by Alfred 
M. Hudson; Flying, September, 1943, Vol. 33, 
No.3; Air Commerce Edition, pp. 11, 20-21, illus. 

Sees Big Role for Helicopters in Post-War 
Freight Handling [abstract of address by Charles 
B. Breed before American Society of Civil Engi- 
neers, Los Angeles]: D and W, September, 1943, 
Vol. 42, No. 9, p. 22. 

“Cargo’s Future Dependent on Handling,” by 
». J. Foley; American Aviation, September 1, 
1943, Vol. 7, No. 7, pp. 68-69. 

Martin Engineer [Willem D. van Zelm] De- 
signs New Cargo Plane; American Aviation, 
September 1, 1943, Vol. 7, No. 7, p. 30, illus, 


Transcontinental Air Cargo Schedule Started 
by American [Airlines]; American Ariation, 
September 1, 1943, Vol. 7, No. 7, p. 56. 

Air Transport Command; Larger Than the 
Peacetime Army Air Corps, ATC Blankets the 
Globe [Including Cargo Operations], Trains 
Tomorrow's Merchant Air Fleet for U.8.; Flying, 
October, 1943. Vol. 33, No. 4, pp. 183-185, 334- 
336, illus. 

Air Cargo, by Harry S. Pack; Part 3—Tomor- 
row's Air Terminal Will Include Rail and Loading 
Docks and Conveyorized Handling Equipment; 
Flying, October, 1943, Vol. 33, No. 4; Air Com- 
merce Edition, pp. 14~—17, 22, illus. 

The Airlines Design a Feeder Plane, by 
Michael H. Froelich; Chief Engineers of Eight 
Major Airlines Have Combined to Plan a Post- 
War Passenger and Cargo-Feeder Transport; 
Flying, October, 1943, Vol. 33, No. 4; Air Com 
merce Edition, pp. 8-9, 25, illus. 

Global Shipping [Air Transportation] in Fiber 
Containers; Flying, October, 1943, Vol. 33, No 
4; Air Commerce Edition, pp. 10, 12-13, 25, illus 

Time to Stop Debunking Air Cargo; Bugaboos 
of Future Air Cargo Will Fade When Ingenuity 
Goes to Work, by W. M. Sheehan; Skyways 
October, 1943, Vol. 2, No. 10, pp. 33, 64, 74, illus 


Bibliographies 

Articles and publications issued prior to 
those listed may be found in the following 
bibliographies. 

Express. In U.S. Works Progress Administrs 
tion. Bibliography of Aeronautics. New Rb 
1938. Part I, pp. 49-53. Supplement to Par 
New York, 1940, pp. 27-29. 

Air Freight and Express Bibliography; Jo 
of the Aeronautical Sciences, Aeronautiwat R 7 
Section, August, 1941, Vol. 8, No. 10, pp. 51, ® 
59. 
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Out of Great Emergencies... New Leaders Arise 


het FREE MEN, always, new leaders 
arise to meet the challenge of great 
emergencies. These are the men who deny 
the “don'ts” and the “can'ts” of conservative 
years... who dare the impossible. 

here were several such “impossibilities’ 
in the aluminum industry, before Pearl Har 
dor. It was “impossible” that America’s wat 
needs could ever exceed what was then con- 
‘dered a huge national production capacity 
OF that imports of foreign bauxite could 
%€ stopped ... or that our bauxite could be 
turned into purest aluminum. 

But far back in 1940, a single company 
hallenged all three of those “impossibil- 
ties.” Reynolds, then the world’s largest alu- 
minum foil producer, built a huge new plant 
it Alabama... began mining domestic ore... 
ind deliberately prepared to process low- 


grade bauxite. Tod iy, this is the only plant in 


the U. S. where bauxite comes in at one end, 
and aluminum sheet rolls out the other! 

As war came, the huge rewards of this 
pioneering became apparenteven to the most 
skeptical. But Reynolds kept on breaking 
precedents. From earth to aluminum sheet 
was one step. They dared the next step... 
earth to sheet to finished aircraft parts. Now 
Reynolds feeds endless streams of airplane 
parts to assembly lines throughout America! 

And there is even more to this story than 
the quantity production of aluminum ingot, 
aluminum sheet and finished aircraft parts. 
The wings of our victoriousairmadas demand 
quality as well as quantity...they must be 
made ever lighter and stronger. Reynolds en- 
gineers are preparing to announce new mira- 
cles of metallurgy. Further “impossibilities” 
will be conquered . .. in Reynolds’ steady 
progress toward Leadership in Aluminum. 


REYNOLDS METALS COMPANY 
GENERAL OFFICES, RICHMOND, VA. 
38 PLANTS IN 13 STATES 


AMERICA’S NEW SOURCE OF ALUMINUM 
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Firestone is always ahead in 
the development of new products for 
the aircraft industry — and ahead in 
production as well, supplying a wide 
variety of parts and equipment. 

Our tremendous production 
capacity enables us to provide you 
with on-schedule service in the 
delivery of bottleneck products. 


Listen to the Voice of Firestone with Richard Crook 


RIGHT ON THE PRODUCTION BEAM 


Our skilled rubber chemists, 
seasoned engineers, expert metal- 
lurgists, and plastic research men may 
help you solve a critical problem in 
design or construction. 

This experience can be of value to 
you in many ways — our multiple 
services are at your disposal — and 
our engineers and technicians are at 
your command. 


s and the Firestone Symphony Orchestra, Monday evenings, over N. B.C. 


Firestone 


AIRCRAFT COMPANY 
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‘Samaritan Spitfires. One of the 
Titest types of dinghy developed by 
Nhe Royal Air Force Air-Sea Rescue 
Rervice is described. Designed for 
ppping from Spitfires, this single- 
water dinghy is sent down to pilots 
Whose own dinghys, carried in their 
“parachute harnesses, have been dam- 
It is packed in cylindric form 
d is dropped simultaneously with 
other cylinder of identical dimen- 
ions attached to it by cord. This sec- 
d cylinder is equipped with food 
"and first-aid equipment. 
A75-yard trailing line helps the men 
inthe water to grasp the dinghy while 
noke flares aid the Spitfire pilot to 
gee him and act as a wind-direction in- 
‘dicator for rescuing planes and 
launches. One of the features of the 
described dinghy is that it sheds its 
case and inflates itself enroute to the 
water. It is reported that details of 
the article were gathered from a 
demonstration by an Air-Sea Rescue 
Squadron. Flight, July 15, 1943, 
es 62, 63, 4 illus.; “Spitfires to the 
cue,’ The Aeroplane, July 16, 
pages 80, 81, 4 illus. 
Report on Foreign Equipment. 
George R. Reiss. An account of how 
Wright Field tests and analyzes Axis 


equipment. The importance of the 
Sy findings is explained and data are in- 
|- cluded on several features of German, 

Japanese, and Italian aircraft, en- 
Ly gines, accessories, and clothing. 


Three departments of Wright Field 
carry out the work: the Flight Section, 
the Technical Data Laboratory, and 
the Foreign Evaluation Branch. 
1O Flight tests are divided into several 
phases. First, the enemy aircraft is 


le submitted to the ordinary tests given 

d any new plane—test runs of speed at 
at 
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Eclipse P-2 high-speed aircraft genera- 
tor. It is rated at 28.5 volts and 200 
amp. at 5,000 to 10,000 r.p.m. (See page 
168.) 


take-off and landing, speeds at various 
altitudes, rate of climb, aerobatics at 
various altitudes and speeds, engine 
observations, and tests for stall or 
flutter characteristics, instability, ete. 
Next, it receives further “goings over” 
in the air, with exhaustive reports 
given on the findings. This is followed 
by mock combat with American fight- 
ers to test the relative merits of Ameri- 
can and enemy airplanes. 

Among the equipment characteris- 
tics reported are those of the Me 109, 
the BMW-801 engine, the Zero, and 
German bombsights. It is mentioned 
also that, in addition to analyzing 
enemy equipment, Wright Field an- 
alyzes Allied equipment. Air Trails, 
es 1943, pages 16, 17, 89, 90, 
8 illus. 


Aerodynamics 


Aerodynamic Center, Control and 
Stability of Airplanes. Hans Reissner. 
The writer proposes a representation 
of the longitudinal control and of the 


INDEX 
Flight Technique............. 97 
97 
Gliding and Soaring.......... 97 
High-Altitude Flying......... 97 
99 
99 
102 
105 
105 
Military Aviation 


longitudinal static-stability theory of 
the airplane: (1) by a consistent and 
exclusive use of the aerodynamic cen- 
ters of all carrying airfoil bodies and 
the moment coefficients about these 
centers; (2) by the reference of all 
states of flight and of the location of 
the center of gravity to a basic state of 
flight with noncarrying tail plane and 
neutral fuselage orientation, with the 
characterization of other states of 
flight by the lift force and an effective 
angle of attack of the tail plane; (3) 
by the value of the ratio of static mo- 
ments of wing and tail about the cen- 
ter of gravity as the measure of stabil- 
ity, which must overcome mainly the 
destabilizing moment of the fuselage 
and of the propeller. The analysis 
shows a relatively great effect of the 
fuselage and propeller moments on the 
control and stability. Both effects 
necessitate a greater force of the ele- 
vator and appear as the second im- 
portant destabilizing terms in the 
stability condition. 

The subject is discussed under sec- 
tions covering the equilibrium of mo- 
ments acting on the airplane and loca- 
tion of center of gravity; the stability 
condition; other states of flight; val- 
idity of stability condition for all 
states of flight; effect of change of 
center of gravity. Transactions of the 
A.S.M.E., August, 1943, pages 625- 
628, 1 illus. 


Rapid Performance Estimation. 
Roy E. Marquardt and Robert De 
Vault. In the fourth of a series of 
articles on various aspects of airplane- 
performance estimation, a numerical 
method is considered for the calcula- 
tion of speed. The method was de- 
veloped during the past few years at 
the California Institute of Technology 
and by scientists working elsewhere, 


Naval Aviation.............. 106 
106 
106 
Plastics and Plywood......... 109 
Postwar Aviation............ 111 
Stress 119 
119 
Tools and Equipment......... 121 
121 
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There's a real feeling of confidence when your 
heels engage the pedals of the newly-developed 
Scott Brake Pressure Units. You know you come 
to a smooth, safe stop when and where you 
want to. That's because these new hydraulic 
pressure cylinders are positive in action—abso- 
lutely fluid-tight—assuring top efficiency from 
the brake system. Designed for use on light air- , Ted 
craft using the expander tube brakes, these The iflustrations below show ' 

units may be adapted to other braking systems. 
Readily installed, and located with pedals in ing and attachment to structural members of e Ther 
conventional relationship to the rudder pedal. of teft-cide pressure eal i 

Scott B-711 Brake Pressure Units are simple in 
design, durably constructed, light in weight 
(only 21 ounces). Each unit is exactingly tested 
to assure dependable, long-term performance. 
Economically priced. Write for illustrated folder. 


DESIGNERS AND MANUFACTURERS , 
OF SPECIAL EQUIPMENT FOR THE AIRCRAFT INDUSTRY ~ 


SUPPLIERS TO THE U. S. ARMY AND NAVY AIR 
FORCES AND LEADING AIRCRAFT MANUFACTURERS 
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and it is stated to be so rapid that 
some aerodynamics groups have aban- 
doned the older graphic technique 
tompletely. The writers comment 
that, while abandonment of older 
methods may be premature, the 
qumerical method appears to be fully 
gtisfactory for preliminary caicula- 
tions, especially those involving small 
changes in wing span, drag, power, etc. 

The method is based upon the drag 
approximation explained in an earlier 
installment in which an equation was 
developed as an aid in plotting a 
power-required curve. In this in- 
stallment the equation is used to com- 
pute the performance directly. In- 
structions are given for that computa- 
tion. Other subjects covered are the 
effects of altitude, the effects of small 
changes in other factors, the rapid cal- 
culation of climb, the effect of climb 
on small variations in other factors, 
and the rapid calculation of ceilings. 
Western Flying, August, 1943, pages 
90, 92, 94-96, 98, 100, 13 illus. 


The Lateral Stability of Aeroplanes. 
H. L. Price. The first of a series of 
articles presenting a new geometric 
system of determining the lateral sta- 
bility of airplanes. It is explained 
that the method is simple and rapid in 
operation and gives a clear insight 
into the several factors governing 
stability. With the classic method, 
stability calculations entail the draw- 
ing and analysis of quartic curves. 
With the writer's method results are 
obtained merely by using curves of the 
second degree, and the effects of typi- 
cal changes in design characteristics 
may be assessed with the minimum of 
effort. Sections of this first article 
cover the mathematical nature of the 
problem, parameters affecting stabil- 
ity, the nature of the results, and equa- 
tions of motion and their solution. 
Aircraft Engineering, July, 1943, pages 
193-198, 9 illus. 


Symmetrical Joukowsky Airfoils in 
Shear Flow. Hsue-Shen Tsien. It is 
noted that the usual two-dimensional 
theory of airfoils assumes a uniform 
velocity for points far from the airfoil. 
There are many applications where this 
condition is not satisfied. For ex- 
ample, near the ground there is a large 
vertical velocity gradient, and there- 
fore a first approximation to the prob- 
lem can be obtained by assuming a 
linear velocity distribution. This has, 
in fact, been done by H. V. Sanden in 
connection with O. Lilienthal’s experi- 
ments in natural wind. However, 

den used a numerical method of in- 

tegrating the differential equation and 
carried out the calculation only for a 
wedge-shaped body. 

n order to develop a more complete 
ty, the writer takes up the prob- 
again. In the first part of this 

per a generalization of the well- 
wn Blasius theorem for calculating 

terodynamic forces acting on an air- 
oil is given. 
€ result is then applied to the 
tase of symmetric Joukowsky airfoils. 
al data are given in tables and 
gaphs. The subject is presented: in 


PERIODICALS 


The irregularity of re- 
cetpt of publications from 
abroad necessitates the re- 
view of articles in issues 
several months late. This 
is done to provide readers 
with information regard- 
ing foreign technical prog- 
ress as soon as the issues 
are available in the United 
States. 


sections covering the method of solu- 
tion, shear flow over a circular cylin- 
der, force and moment, symmetric 
Joukowsky airfoils, strength of circu- 
lation, strength of doublets and quad- 
ruplets, lift and moment coefficients, 
and the aerodynamic center. Quar- 
terly of Applied Mathematics, July, 
1943, pages 130-148, 8 illus. 

Streamlining Dynamic Stability 
Computations. Part IV. Max M. 
Munk. The concluding article of a 
series on the simplification of dynamic 
stability computations deals with sig- 
nificant aerodynamic coefficients, the 
frequency of oscillations, and damp- 
ing factors. Charts for dynamic sta- 
bility are discussed and comments are 
made on extended use of Zimmerman’s 
and other charts. Suggestions are 
made for the simplification of the 
charts. Aero Digest, August, 1943, 
pages 207, 208, 301, 1 illus. 

On the Discontinuous Flow Around 
an Airfoil with Flap. P. W. Ketchum. 
A method is given for calculating the 
effect of the wake on the pressure dis- 
tribution produced by the steady, 
two-dimensional flow around an air- 
foil with infinite span and broken line 
profile. To determine the size of the 
wake the hypothesis is proposed that 
the flow is such as to create a mini- 
mum disturbance at distant points. 
Quarterly of Applied Mathematics, 
July, 1943, pages 149-167, 7 illus. 


Air Cargo 


Air Cargo. Harry S. Pack. The 
second of a series of articles on air cargo 
development. The subject of improved 
load-moving equipment and _tech- 
nique is discussed, and improvements 
that have already been made are out- 
lined. Progress made in the improve- 
ment of hold-down equipment is de- 
scribed. It is stated that one type of 
cargo plane cannot fulfill the operating 
requirements of all types of routes. It 
is probable there will be three types of 
cargo planes for domestic operation. 
Specifications for these three types are 
suggested. Flying, September, 1943, 
pages 6-8, 19, 20, 10 illus. 

‘Cargo’s Future Dependent on Han- 
dling.’ E.J. Foley. It is stated that 
while improved aircraft design is im- 
portant to increased operating effi- 
ciency, ground transportation, han- 
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dling, and overhead are equally vital 
factors. Some of the problems of air 
cargo’s future, exclusive of equipment 
and design, are first reviewed. The 
writer discusses pickup and delivery, 
loading cargo, personnel problems ex- 
clusive of ground transportation, pack- 
aging, and stowage. Equipment prob- 
lems are also considered. American 
Aviation, September 1, 1948, pages 
68, 69, 1 illus. 

Commandos for Commerce. Dean 
Smith. Part II of a two-part article 
on the adaptation of present military 
cargo planes to postwar commercial 
use. The writer discusses some of the 
factors involved in a determination of 
the traffic which may be available to a 
transport airplane of this or a com- 
parable type, both domestically and 
internationally. 

It is concluded that although pas- 
senger traffic seems to offer the best 
immediate possibilities for commercial 
aircraft after the war, express and 
cargo hold the greatest long-range 
promise. Flying, September, 1943, 
pages 14-16, 19, 4 illus. 


Air Law 


When Is a Pilot Legally Liable? Leo 
T. Parker. As a precedent for the 
guidance of pilots and air service oper- 
ators, several court decisions with re- 
spect to the legal liability of both are 
reviewed. It is reported that various 
higher courts have recently held that 
an airplane pilot who causes the death 
of a person, negligently or while he is 
violating a state statute, may be 
criminally prosecuted for the offense 
of involuntary manslaughter, or even 
murder, and is subject to a long-term 
penitentiary sentence. It is estab- 
lished further that he is liable in dam- 
ages for all injuries negligently affect- 
ing person and property. In favor of 
the pilot is the decision that where a 
pilot is being prosecuted for man- 
slaughter or sued for damages only 
such testimony as may indicate his 
reckless acts just previous to the occur- 
rence of the accident may be intro- 
duced as evidence; the introduction 
of testimony that tends to prove past 
recklessness and carelessness is not 
permissible. 

Attention is drawn to a pertinent 
law passed by some states. This rules 
that the courts, when determining the 
liability for airplane collisions, shall 
abide by the previously decided law 
laid down by the higher courts with 
respect to automobile accidents. With 
regard to the question of whether, in 
the case of an owner renting an air- 
plane, the owner or the hirer is liable 
in damages for injuries effected by the 
operator, it has been decided that: If 
the owner rents out an airplane and 
the pilot is paid by day or week either 
by the owner or the renter and the 
renter directs and controls the pilot, 
the owner of the airplane is not liable 
for the injuries received by the flier or 
negligently effected by him. If, how- 


ever, the owner of the airplane fur- 
nishes the pilot and agrees to perform 
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HIGHEST DEVELOPMENY COMMECTORS 
FOR RAC 


Cannon DPR 


THE CANNON "DP" 


The 40 contacts in the DPR, shown above, present a “force 
problem” in disconnecting which is solved by the geared bail. 
It is especially desirable in cramped or inaccessible quarters. 
The DP series of connectors has been developed exclusively 
by Cannon, in conjunction with airline engineering personnel, 
for communications work in planes and tanks. Cannon DP’s 
are the highest development in electrical connectors of the 
self-aligning type for use where space is limited and connec- 
tions must be made speedily and with absolute certainty. 


Cannon DP-D. Available with insert ar- 
rangements of 12 to 32 contacts... 10, 
15, 40 amp, and from one to four co- 
axials. A “quick change” connector. 


Cannon DP-P. Generally classified as a 
panel type although equally adaptable 
to radio. rack assembly. Has no stand- 
ard shell... insert assc-ably only. 


New 24-Page Bulletin on CANNON DP CONNECTORS 
gives general information and description of parts, appli- 
cations as well as dimensional sketches and tabular 
matter. Write Dept. A-105, Cannon Electric Develop- 
ment Company, Los Angeles, California. 


CANNON ELECTRIC 


Cannon Electric Development Co., Los Angeles, Calif. 


CANNON 
ELECTRIC 


Canadian Factory and Engineering Office: Cannon Electric Co., Ltd., Toronto 


REPRESENTATIVES IN PRINCIPAL CITIES—CONSULT YOUR LOCAL TELEPHONE BOOK 
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certain services and the renter dogs 
not have the right to exercise absolute 
control over the pilot, the owner of the 
airplane is responsible for the injurious 
acts of the pilot. Aviation, August 
1943, pages 231, 316-318. j 


Air Power 


Air Power with Land and Sey 
Forces. Cy Caldwell. The write 
observes that—even if it were possible 
—the British-American high command 
would not permit the winning of the 
war through use of air power only and 
gives his reasons why. The political 
effectiveness of occupation by ground 
forces is considered as a point in favor 
of land invasion. However, the writer 
does state that in the contemplated 
British-American strategy, which will 
utilize land-sea-air power, the use of 
air power will not be neglected but 
will be intensified for adequate “sof. 
tening” of the enemy’s power. Claim- 
ing that the collapse of Italy must be 
credited largely to air power, he desig- 
nates the invasion of Sicily as the in- 
vasion pattern that will be followed at 
several points on the continent. 

In the writer’s discussion he out- 
lines a program of bombing Germany 
which has been advocated by the 
sponsors of air power. The first 
phase of this program calls for the 
use of a total force of 3,000 United 
States-British heavy bombers, with 
1,000 operational and 2,000 in combat 
reserve. Planes available for each 
attack are put at 1,000; losses, at 3 
to 5 per cent. Such a force, it is esti- 
mated, could drop 40,000 tons of 
bombs per month and could continue 
indefinitely. In the second phase 
of the plan, the air force would be 
brought up to a strength of 4,000 
bombers—2,000 operational and the 
balance in combat reserve. Average 
loss now would be 3 per cent per raid; 
replacements necessary, 560 per 
month; and tons dropped per month, 
80,000. Providing the intensity of the 
attacks could be maintained, the final 
collapse of German is predicted iD 
four to six months from the commence- 
ment of the program’s first phase. 
Aero Digest, August, 1943, pages 117- 
120, 293, 7 illus. 

Air Power is Winning. Frank 
Gervasi. A laudatory article on the 
role played by the Ninth U.S. Ait 
Force in the African campaign. Stress 
ing the importance of air power 1 
winning battles and cutting enemy 
lines of supply and communications, 
the performance record of American 
airplanes in Africa is reviewed. The 
writer tells how American bombers 
came to be in Egypt in October, 1942, 
and how heavy bombardment tasks 
in the Middle East became the e* 
clusive province of the American com- 
mand. He also notes the actions that 
were carried out by American me 
dium bombers and fighters. Figures 
are quoted on the contributions made 
by the U.S. Air Forces in driving the 
Axis out of Africa during the four 
phases of the African battle -number 
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A NEW SELF-SEALING COUPLING 


FOR HYDRAULIC AIRCRAFT UNITS 


A disconnecting, self -sealing 
Coupling that really works. One prom- 
nent aircraft manufacturer writes that 
he has “fourid that this coupling is of 
much sturdier construction and more 
fool-proof design than present equip- 
ment. The American Screw Products 
coupling has consistently withstood 
00 psi. with only finger-tightening. 
sample coupling purposely crush- 
tightened with a long-handled wrench 

not leak upon disconnection, or re- 
ting has granted unqualified ap- 

Proval of this coupling.” is 


These features are important: Heav- 
ier construction of the high-strength 
aluminum body prevents distortion 
under very severe handling conditions; 
jamming of spring-loaded shut-off valve 
is prevented. Light weight cast phenolic 


poppets are positive-sealing in action. 
Springs are made of finest heat-treated 
steel. Synthetic gasket provides leak- 
proof connection when coupled for 
service. Available with AC or AN 
threads. Write for full details and prices. 


\ 
= 
\ 
J AVALON BOULEVARD LOS ANGELES CALIFORNIA 
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A step in the new Van Dorn process that helps us build better armor plate 


This man is one of the army of Van Dorn metal 
craftsmen and his huge press shapes the armor 
we're building for aircraft, tanks and guns. This 
operation is part of a new war-borne Van Dorn 
process developed to improve armor production. 


Behind this scene lies a metal fabricating plant 
that is recognized as one of the Nation’s finest. 
It is manned by metal craftsmen endowed with 
65 years’ experience in producing an immense 
range of products. Its heat treating and metal 
working facilities are among the most modern 
and complete in industry. 


As the largest builders of prison equipment in 
America, Van Dorn has produced many of the 
most impregnable steel construction designs. Our 
engineers have devised new and better methods 
of fabricating innumerable metal products. One 
of their recent achievements is the development 
of the Van Dorn process of forming armor plate. 


Our 65 year record of service to industry con 
tains many worthwhile examples of how our 
design and engineering facilities can help you 00 
war production and post-war development work. 


AN DORN IRON WORKS COMPANY © CLEVELAND 40 


SPECIALISTS IN METAL FABRICATION AND HEAT TREATMENT SINCE 1678 
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if fights, amount of bombs dropped, 
the damage done to Axis aircraft, etc. 
(ollier’s, August 21, 1943, pages 13, 
4, 41, 2 illus. 


Mussolini’s Waterloo in the Skies. 
{bert A. Brandt. An appraisal of 
Italian air power which points out the 
weaknesses of the Regio Aeronautica, 
its equipment, the quality of its per- 
onnel, and the Italian aircraft in- 
justry that backs it. With its total 
drength estimated to be about 1,300 
to 1,600 planes at the time this article 
yas written, it is said that the Regio 
\eronautica is no longer an independ- 
ant air force but merely an appendix 
tothe German Luftwaffe. The short- 
ages of both raw material and trained 
workers, the failure of Italian design- 
es to adapt their designs to practical 
grvice in the field, and basic short- 
comings in the fire power and range of 
Italian warplanes are demonstrated. 
The writer takes cognizance of the 
fact that the Nazis have contributed 
to the demoralization of the Italian 
aircraft industry by sending to Ger- 
man plants equipment salvaged from 
bombed Italian factories, deporting 
skilled Italian workers to Germany, 
and installing German supervisors, 
foremen, and managers in Italian air- 
craft plants. He points out that the 
majority of Italian factories now con- 
centrate on German designs. 

The article includes a review of 
Italian plane types, marking in most 
instances the deficiencies of the model. 
Among the aircraft that are compared 
to Allied planes are: The Caproni- 
Campini CC-2; Fiat CR-32, CR-42, RS 
l4 and G-50 ‘“‘Faleon’’; Macchi 200 
and C-202; Savoia Marchetti 84 and 
§, Reggiani RE-2001; Cant 1007 
and Z501; Piaggio 108; and the 
Meriodionali. With regard to the 
location of Italian bases, it is advised 
that the paramount task of the Allies 
inany invasion plan of Italy must be 
the conquest of air fields in the south- 
em territory. The Italian air force is 
considered to be a negligible factor to 
combat. Air-Age, October, 1943, 
pages 6-8, 48, 49, 50, 7 illus. 


Hanson Baldwin Analyzes Air War- 
fare, Hanson W. Baldwin. Review- 
ing the trends of aerial warfare during 
the spring and summer of 1943, the 
witer identifies the most notable 
features as the rise of American air 
power and the decline of German air 
power. He marks the development of 
American air-fighting strength by 
three major dates: (1) February 17, 
vhen a new concept of air support for 
found operations was created with 
the establishment of the Northwest 
African Air Force. The two principal 
ubdivisions of this organization con- 
usted of a Tactical Air Force for the 
Support of ground forces and a Stra- 
tegic Air Force for the bombardment 
of the enemy’s overseas supply lines, 
ports, ete. (2) June 11, Pantelleria— 
the first fortress in history to be con- 
queted by air power without the aid 
‘ground assault forces—surrendered. 

) June 13, the number of American 

moers participating in daytime 
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raids against German continental 
targets was stepped up to about 200, 
marking the first of several numerical 
increases and indicating the coming 
growth of the American air offen- 
sive. 

Among the points discussed by the 
writer is the fact that Pantelleria 
cannot be accepted as conclusive proof 
of the Douhet theory of aerial warfare, 
inasmuch as the enemy’s capacity to 
resist: was not completely destroyed 
by air bombardment. He also touches 
upon several problems that must be 
solved before the American air of- 
fensive can reach its maximum effec- 
tiveness. One of these he designates 
as the providing of more and better 
trained air crews. He claims that 
radio operators and air gunners in 
particular have showed the need for 
more thorough training. Skyways, 
September, 1943, pages 24, 25, 48, 51, 
5 illus. 

Bombing... the American Way. E. 
Eugene Miller. The first of two 
articles on the precepts and funda- 
mentals of American bombardment 
methods. In this installment the 
writer explains the principles of stra- 
tegic bombing employed by the Amer- 
icans and demonstrates the advan- 
tages of this type of bombardment as 
opposed to the “area saturation’’ pro- 
cedures used by the Germans and the 
British. Stating that the primary 
objective of any fight is to compel the 
enemy to cease resistance, he shows 
how obtaining a proper sighting of the 
target and hitting it with all possible 
precision is the most efficient bombing 
method and the most inexpensive in 
terms of bomb expenditures and mis- 
sion-aircraft requirements. It is 
claimed that Germany and Britain 
did not adopt this bombardment 
system because they did not have the 
resources to do so and, as a result, 
their bombing became defensive in- 
stead of offensive. German failure to 
knock Great Britain out of the war 
during the Battle of Britain is attrib- 
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uted to the fact that the Germans 
did not choose targets of production, 
did not have bombardment aircraft 
capable of self defense (both are prin- 
ciples of American bombing doctrines), 
and that they elected the tactics of 
inefficient ‘‘saturation’” bombardment 
without possessing the tremendous 
resources needed actually to saturate 
the target areas. 

This introductory installment is 
devoted also to a detailed appraisal 
of the tools of tactical employment. 
American tactics, tactical organiza- 
tion, and equipment are examined. 
The discussion is particularized under 
the following headings: Bombardment 
organization, combat crew, bomber 
command aircraft, bombsights, bombs, 
bomb types, bomb fusing, and bom- 
bardment philosophy. As illustrated 
by a tabular setup, the bombardment 
organization consists of: the flight, 
the squadron, the group, the wings, 
and the command. Other charts illus- 
trate the curves of Allied and German 
war production, the effect of strategic 
bombing on ground forces require- 
ments and losses, and how precision 
increases bomber strength and inflicts 
greater damage on the target. Avia- 
tion, August, 1943, pages 114-121, 
338, 339, 7 illus. 

Airpower and the Invasion. Robert 
McLarren. It is emphasized that to 
defeat the enemy the Allies must 
first destroy his aerial strength. The 
first move is to defeat the Luftwaffe. 
Once Allied fighters have destroyed 
those of the enemy, it is stated that 
his bombers need not be feared be- 
cause bombers are dependent on 
fighter protection for security of opera- 
tion. The characteristics and arma- 
ment of Germany’s fighters are com- 
pared with those of the Allies. Fighter 
tactics, bombing strategy, and other 
subjects connected with air power and 
the defeat of the enemy are discussed 
in considerable detail. Model Air- 
plane News, September, 1943, pages 
6, 7, 36, 38, 3 illus. 


Air Transport 


Columbus of the Airways. Mat- 
thew Josephson. First of a series of 
five articles on Pan American Airways 
and its president, Juan T. Trippe. 
The history of ‘‘America’s global air- 
ways” is intertwined with details of 
Mr. Trippe’s career. In addition to a 
general discussion of the company’s 
development and policies, this install- 
ment presents a character sketch of 
the man showing how the initiative 
and ability of the company find many 
of its roots in the initiative and ability 
of its president. The development of 
Pan American operations in Latin 
America and its wartime expansion are 
outlined. . 

The article cails attention to the 
foreign and domestic competition with 
which Pan American has contended, 
recording particularly the contest 


with American Export Airlines. Al- 
though indicating that most of Ameri- 
ca’s vital foreign military routes have 
been pioneered as a commercial enter- 
prise by this company, it also marks 
the aloofness of the government with 
regard to Pan American’s peacetime 
operations. 

In commenting upon prob- 
lem of future international air 
policies, Mr. Trippe is reported to 
believe that landing rights and flying 
permits can be obtained only in two 
ways: by international agreements 
between two nations concerning recip- 
rocal privileges and services for their 
respective air lines; and by private 
concessions obtained by an individual 
or private corporation from the govern- 
ment whose sovereign air space is to 
be used. Saturday Evening Post, 
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the Navy's first 


land-based bomber 


1. PV-1—That’s the U. S. Navy’s 
name for the Vega Ventura. It’s a 
nautical version of the smashing new 
twin-engine bomber that is making a 
flaming Hell out of German industrial 
centers in almost daily R.A.F. raids. 
These deep-bellied Navy PV-1’s strike 
at sea. They swoop in low from the 
sky with torpedoes for marauding sur- 
face craft or “ash can” depth charges 
for sub-busting. 


2. Operating from land bases, the 
PV-1 is the first Navy bomber of its 
type to tackle the job of clearing Allied 
shipping lanes so that precious sup- 
plies may go through. Airfields on 


small island outposts are big enough 
for PV-1’s, and droppable fuel tanks 
give the planes range to blast the en- 
emy. Experts say it may be the answer 
to the United Nations’ No. 1 war prob- 
lem—licking the enemy submarine. 


3. Like the Ventura it is versatile— 
capable of many jobs. Although de- 
signed primarily for bombing, 4000 


h.p. can also be useful for towing tar- 
gets for fast fighter plane practice, or 
for hauling troop-laden gliders. 


4. Bigger, faster, and able to carry a 
larger load than the Lockheed Hud- 
son, which they closely resemble, the 
PV-1and the Vega Ventura retain the 


same qualities of dependability. Sin- 
gle spar wing construction, 100% 
X-Ray of all stress parts and rugged- 


ness of design are the qualities of 


stamina that permit these planes to go 
through so much—yet bring their 
fighting crews home safely. 


& 


ALL FIRST CLASS BY AIR 


Lockheed Ventura 
Lightning Medium 
Fighter Bomber 


A subsidiary of Lockheed 


Aircraft Corporation 


Copr. 1943, Lockheed Aircraft Corporation, 
Vega Aircraft Corporation, Burbank, Calif. 
Member Aircraft War Production Council, Inc. 
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jugust 14, 1943, pages 9-11, 36, 38, 
40, 42, 44, 5 illus. 

Columbus of the Airways. Mat- 
thew Josephson. The second of five 
yrticles on Juan Trippe and the Pan 
American Airways System covers the 
arly history of the company. It de- 
gribes the first air-mail contract 
fight in 1928, the “rough and tumble”’ 
business of its first years, and the back- 
ing that was given it by the friends of 
Mr. Trippe. The article is concerned 
also with highlights in Trippe’s career 
that led up to his presidency of Pan 
American. From his early life, it 
traces his college days, participation 
in the first World War, and his affilia- 
tion with Long Island Airways. It 
then goes on to his association with 
Colonial Air Transport, Aviation Cor- 

tion of the Americas, and the 
ation of Pan American Airways, 
Inc—relating how his ambition, ex- 
ecutive ability, and passionate inter- 
est in air transport were responsible 
for the establishment of the company. 
The awards are recorded of two con- 
tracts in July, 1928, and two addi- 
tional ones early in 1929 from the 
United States Government to Pan 
American for carrying air mail to 
points in foreign countries and insular 
ions of the United States. 
day Evening Post, August 21, 
1943, pages 28, 29, 44, 46, 48, 51, 52, 
T illus. 


Columbus of the Airways. Mat- 
thew Josephson. Continuing the series 
of articles on Juan Trippe and Pan 
American Airways, this third install- 
ment deals with the development and 
expansion of Pan American routes 
through Central and South America 
and the obtaining of different contracts 
and franchises relative to those routes. 
Trippe’s foresight, leadership, and 
indefatigable work in securing these 
toutes are stressed. Among the vari- 
ous events of Pan American develop- 
ment with which this installment is 
concerned are: the first mail contract 
for the South American mainland; 

overcoming of obstacles that had 
kept the line out of Colombia; the 
formation of the Pan American-Grace 

ays subsidiary; the taking over 
of the New York, Rio de Janeiro, and 
Buenos Aires lines; and the growth 
of the company during depression 
years. Other subjects touched upon 
include: Pan American’s develop- 
ment of good-neighbor policies, the 
purchase and launching of the first 
Sikorsky-manufactured “‘Clippers,”’ 
and—in Mr. Trippe’s personal life— 
his marriage to Elizabeth Stettinius. 
Saturday Evening Post, August 28, 
ee pages 22, 55, 56, 59, 61, 62, 3 


Columbus of the Airways. Mat- 
thew Josephson. Part IV in this 
series relates how, under the gencral- 
ship of Juan Trippe, Pan American 
Airways established scheduled air 
passage across the Atlantic and Pacific 
Oceans. Details are given on the grad- 
ual building-up of routes through the 
Arctic and to Europe, Honolulu, the 

Ippines, and China, In addition 
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The views and opinions 
expressed in this section 
are exclusively those of the 
writers or publications 
named. They are in no 
case to be construed as 
those of the Aeronautical 
Engineering Review or the 
Institute of the Aeronauti- 
cal Sciences. 


to describing various diplomatic nego- 
tiations with foreign countries which 
were necessitated by these operations, 
the article also notes equipment and 
aviation developments which facili- 
tated them. These include advances 
in meteorology and navigation and 
the advent of the enlarged clippers of 
1934-1935, built by the Sikorsky and 
Martin companies. Saturday Evening 
Post, September 4, 1943, pages 20, 84, 
86, 88, 90, 93, 2 illus. 
Columbus of the Airways. Mat- 
thew Josephson. This concluding arti- 
cle of a series on Pan American Air- 
ways and its president, Juan Trippe, 
covers events in the history of the 
company from 1938 to the present. 
Beginning with the inauguration of 
scheduled transatlantic flight, the 
condition of Pan America’s earnings in 
1938-1939, and an account of the 
internal dissension in the company 
around that time, primarily between 
Trippe and “Sonny” Whitney, the 
article goes on to record how Nazis 
were eliminated from SCADTA—Pan 
American’s Colombian subsidiary— 
and other South-American operations. 
It then describes Pan American’s 
conversion to war services. Certain 
details of Mr. Trippe’s private life 
and earnings are related and indication 
is given of the current trend of the 
company’s policies and _ problems. 
This takes into consideration the en- 
trance of domestic and foreign com- 
petition, the lowering of rates, and 
some of the postwar problems which 
will confront Pan-American. Satur- 
day Evening Post, September 11, 1943, 
pages 22, 64, 67-69, 71, 72, 3 illus. 
Cruise Control for Flying Efficiency. 
Part II. R. Dixon Speas, Jere T. 
Farah, Sanford Hinton. The second 
of a series of articles on how to obtain 
maximum flight efficiency in air-line 
operation through the proper control 
of airplane power. Part II examines 
the influence of atmospheric condi- 
tions upon aircraft performance. The 
four atmospheric variables given de- 
tailed consideration are air pressure, 
air temperature, air density, and air 
humidity. After a discussion of the 
variables themselves, the manner in 
which they affect aircraft operation 
and cruising economy is investigated. 
The discussion covers engine power, 
propulsive efficiency, supercharger 
gear ratio, and other factors. It is 
concluded that measurement of fuel 
consumption in pounds per hour, 
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rather than gallons per hour, is the 
best and most logical method. Per- 
formance graphs help to clarify the 
study. Aviation, August, 1943, pages 
207, 209, 211, 305, 307-309, 9 illus. 


The Air-Transport Market in Latin 
America. J. Parker Van Zandt. The 
postwar air transport market possi- 
bilities of the 20 Latin American re- 
publics are studied and discussed. 
Statistics are given on the territory as 
an air transport market area. A 
comparison is made between air and 
surface travel. The existing air-line 
network and the volume of traffic 
moving over it are described. In- 
formation is given on the operating 
revenues of Latin American airlines. 
Mechanical Engineering, September, 
1943, pages 649-652, 1 illus. 


Domestic Lines Join to Work Out a 
Future. A report on the conference 
held by the United States commercial 
air lines on July 15, 1943. Serving 
notice on the Civil Aeronautics Board 
of their intentions to file promptly 
applications for world-wide air routes, 
the participators adopted a five-point 
declaration of policy on international 
air transportation. They urged that 
government plans now being formu- 
lated be based on the following five 
principles: (1) free and open world- 
wide competition, subject to reason- 
able regulation by the appropriate 
governmental agencies; (2) private 
ownership and management; (3) fos- 
tering and encouraging by the U.S. 
Government of a sound world-wide air 
transportation system; (4) freedom 
of transit in world-wide peaceful flight; 
(5) acquisition of civil and commercial 
outlets required in the public iterest. 

Agreeing that the allocation of 
specific routes to individual carriers is 
a matter for the CAB to determine, 
the air lines proposed a network of 
routes extending: (1) between cities 
of the East Coast of the United States 
and Canada, certain Atlantic Ocean 
islands, South America, the British 
Isles, northern, central, and southern 
Europe, the Mediterranean, Africa, 
and Asia; (2) between cities, etc., on 
the southern boundary of the United 
States and Mexico, Central America, 
islands of the Caribbean, the Canal 
Zone, South America, and Africa. 
National Aeronautics, August, 1943, 
pages 18, 50, 2 illus. 


Progressive Policy. Margaret Han- 
non. Some of the American ‘Airlines’ 
postwar plans are revealed in an out- 
line of its application to the Civil 
Aeronautics Board for new routes and 
extensions and consolidations of some 
of its present routes. Terms of the 
application propose new or improved 
service to 35 cities in the United 
States. One of the company’s ap- 
plications is for the consolidation of its 
transcontinental operations, which are 
now a combination of three route 
numbers. Another is for a route 
from Detroit to St. Louis and a third 
is for the establishment of a new 
route to Miami. A fourth proposal 
would bring air service to Rockford, 
Ill., and Dubuque, Ia., for the first 
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SERIES 165 VIBRATION RESISTANT 
Counterbalanced armature and sturdy 
construction throughout give this relayan 
unusual resistance to vibration. Silver 
contacts are rated at 12/2 amperes in com- 
binations up to double pole, double throw. 
Rating for aircraft is 8 amperes at 24 
volts D.C. Available with ceramic insu- 
lation for HF and UHF applications. 
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SC-25 LIGHTWEIGHT CONTACTOR 


A lighter, more efficient contactor for 

AAF type B-4 continuous duty applica- 

tions. Double wound coil draws 2 am- 
peres closing contacts firmly. Then an 

auxiliary switch cuts in a higher resistance 

reducing current to .18 amperes. Advan- 
tages are lighter weight, firm closing of 
contacts, smaller current drain. Weight: 
21 oz. Write for bulletin SC-25. 


GUARDIAN « 


1606-L WEST WALNUT STREET 


SERIES 195 MIDGET RELAY 
One of the smallest of all relays. Built 
for aircraft and radio applications where 
space and weight are at a premium. 
Contact rating: 2 amps. at 24 volts D.C. 
Switch capacity up to double pole, dou- 
ble throw. 
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A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR INDUSTRY 
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time. Atrlanes, August, 1943, pages 
12, 17, 2 illus. 

British Bomber-Transport Conver- 
sons. Joan Bradbrooke. An ac- 
count of how converted combat air- 
waft are used by the British for trans- 
port purposes because of the shortage 
of purely transport types and the in- 
eeasing activities of the air services. 
The converted bombers and military 
lanes include Short Stirlings, Con- 
slidated Catalina flying boats, Arm- 
strong Whitworth Whitley V’s, Lock- 
heed Hudsons, Consolidated Libera- 
tors, and Vickers Wellingtons. Cer- 
tain modifications necessary for the 
individual adaptation of Hudsons, 
Whitleys, Liberators, and Catalinas 
and other general modifications used 
for all conversions are noted. It is 
mentioned also that work has begun 
on the first British transport plane to 
be produced since the war began—the 
Avro York, developed from the Lan- 
caster. Aviation, August, 1943, pages 
997, 319, 321, 4 illus. 

From Way Down South in Dixie. 
leighton Collins. This article deals 
with the Air Transport Command’s 
Ferrying Division base at Memphis, 
Tenn. It describes the activities of 
the Ferrying Group, the units of which 
the squadrons are composed, the 
qualifications required for pilots, some 
of the officers in charge, and a few 
typical ferrying trips. Air Facts, 
September, 1943, pages 41-51, 5 
illus, 


Aircraft Spotting 


Power-Operated Turrets. Geof- 
frey Waller. The shape, size, and 
location of power-operated gun tur- 
rets are shown to provide a useful 
clue to the identification of military 
aircraft. This article describes the 
various types of gun turrets in use, 
turret positions on aircraft, turret 
control, and the development of gun 
turrets. Illustrations of the gun tur- 
rets of different military aircraft are 
included. The Aeroplane Spotter, 
ne 12, 1943, pages 186, 187, 19 
illus, 


Airplane Descriptions 
Typhoon-Bomber Squadron. After 


a visit to an operational squadron, a 
teport is given on the characteristics 
and performance qualities of the 
Hawker Typhoon when employed as a 
bomber. Armed with four 20-mm. 
tannon and carrying two 500-lb. 
special blast bombs, the Typhoon- 
omber is employed for close support 
of the Army or for use against tactical 
targets. 
It is observed that the Typhoon’s 
dive bombing is executed at 650 
ft. per sec. and that the 500-Ib. 
blast bombs, while lowering the top 
speed of the airplane only slightly, are 
equal in effectiveness to 1,000-lb. 
mbs. No air brakes are fitted or re- 
quired, nor are the flaps lowered dur- 
ing the dive. The tactical use of the 
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Typhoon as a bomber is said to sup- 
port the contention that the dive 
bomber is not obsolete but merely re- 
quires the adaptation of the dive 
bombing principle to modern aircraft. 
Flight, July 8, 1943, pages 33-35, 7 
illus.; “The Typhoon as a Bomber,” 
The Aeroplane, July 9, 1948, pages 
44, 45, 2 illus. 


Stearman Designs a Low Wing. 
Tony Hagmann. A description of the 
Ariel, a low-wing two-seater airplane, 
designed by Stearman Aviation for 
postwar private flying. Although final 
C.A.A. approval depends upon the 
outcome of flight tests, it is reported 
that the new plane is already 95 per 
cent approved. With an 80-hp. 
Franklin engine, the Ariel is reported 
to cruise at 112 m.p.h. and land at 43 
m.p.h. Full specifications and _per- 
formance figures are given. Southern 
Flight, August, 1943, page 27, 2 
illus. 

Germany’s Naval Aircraft. V. L. 
Gruberg. Amplified by a comparison 
with Allied types, this is a review of 
the development and construction of 
German marine aircraft. It presents 
specifications and descriptive data on 
German flying boat designs from 1914 
through to the present day. Among 
the planes surveyed are: the Dornier 
Do 18 series, Do 24, and Do 26; the 
Bohm and Voss BV 138, 139, 140, and 
222; and the Arado Ar 196 catapult- 
launched type. The employment of 
Diesel engines as a_ characteristic 
feature of German flying boats is dis- 
cussed. 

In an estimate of the quality of 
German naval aircraft, it is reported 
that the types used by Germany are 
either adopted from civil transport 
versions or obsolete and are useful 
only for rescue and short reconnais- 
sance duties. Allied flying boats are 
judged superior to German types not 
only in performance but also in the 
range of types available at present 
and those known to be under develop- 
ment. The relative deficiencies of the 
Arado Ar 196 series are noted particu- 
larly. Flight, July 22, 1943, pages 
87-91, 7 illus. 

Representative Fighter-Bombers. 
A tabulation of recent representative 
fighter bombers of Great Britiin, the 
United States, Russia, Germany, Italy 
and Japan gives information on the 
name of each aircraft type, the power 
unit, dimensions, loaded weight, speed, 
climb, ceiling, range, and armament. 
The Aeroplane Spotter, July 15, 1948, 
pages 162, 163, 15 illus. 


Airports 


Thinking of the Future. A design 
for a postwar airport is suggested. 
As envisioned by the British firm of 
Phillips and Powis, Ltd., the site se- 
lected for this base is a location on the 
Thames. One feature of the plan is 
runways of 2'/, to 3 miles in length to 
accommodate the large airliners now 
being designed. The plan also contem- 
plates an artificial lagoon upon which 
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flying boats can perform take-offs and 
landings. 

It is estimated that such an air- 
port, costing about $100,000,000 
would handle about 8,000,000 passen- 
gers a year, plus a large volume of 
freight. 

Photographs of models illustrate 
the suggested design. Flight, July 
29, 1948, pages 115, 2 illus.; “A 
Post-War Airport,’ The Aeroplane, 
July 30, 1943, page 132, 2 illus.; “‘Air- 
port for London,” Modern Transport, 
July 31, 1943, pages 6, 7, 2 illus. 


Foley Plots Course for Future Air- 
ports. E.J. Foley. Two factors that 
must be given early and accurate at- 
tention in planning the nation’s air- 
port development program are dis- 
cussed: the determination of the need, 


‘and the financial program through 


which the realization of requirements 
can be assumed. In considering the 
need for airports, the writer empha- 
sizes that in looking toward the future 
communities should take a realistic 
attitude and avoid  overopti- 
mism. 

With regard to financing, it is stated 
that since the city to be served and 
the operator to serve are both vitally 
interested, both parties should estab- 
lish the realms of their specific interests 
and desires. American Aviation, Au- 
gust 15, 1943, pages 70, 80, 1 
illus. 


Airport Hazards. Bliss Kelly. De- 
monstrating the need for an adequate 
law to prevent hazards in the vicinity 
of airports, the problems attendant 
upon enactment of such law, and the 
deficiencies of past legislation, the 
writer outlines the basis of an effi- 
cient airport zoning law. As recom- 
mended after study by various govern- 
mental subdivisions and private avia- 
tion interests, the proposed law fixes 
minimum standards of safe flying, 
defines hazards, sets forth the power 
and authority of local boards, and 
provides safeguards for the rights of 
property owners as well as airports and 
fliers. It provides that imposed regu- 
lations shall be enforced, without pay- 
ment of compensation, only up to 
that point where the same is reason- 
able under the particular circum- 
stances of each case; after that it 
provides a system whereby payment 
may be made without injustice to the 
airport or the property owner. In 
order to guard against overlapping 
regulations where airports are less 
than 6 miles apart, a regional airport 
commission is set up with authority to 
coordinate plans and regulations. Fly- 
ing, September, 1943, pages 51-53, 
118, 123, 7 illus. 


Airdromes in Wartime. Lt. Col. 
Rudolph E. Smyser. An operational 
airdrome affording maximum protec- 
tion and minimum vulnerability to 
the enemy is envisioned. Suggestions 
are made with regard to the following: 
hangars, technical and operational 
buildings, hospital buildings, living 
accommodations, air raid shelters, 
defensive structures, an audible signal 
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system, emplacements, and camou- 
flage. Air-Age, October, 1943, pages 
29, 56, 1 illus. 


Avigation 


Astronomical Navigation Without 
Mathematics. Lt. Col. A. L. Mieville. 
An article defining each step in the 
reasoning that enables the navigator 
to navigate by the stars. It is stated 
that the method is not new and is 
only a reduction to its simplest form 
of what is generally supposed to be a 
complicated subject. The method 
was used in 1914 and later by Alcock 
and Brown and others. 

The principles are the same as 
those upon which the usual mathe- 
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matical methods are based, but in 
this method the writer states that 
there are no logarithms, no mathe- 
matics, no formulas, no difficulties— 
a relief to the navigator who usually 
must solve spherical triangles, often 
under appalling conditions. 

The article is reported to be not 
only a general statement of principles 
but a precise method by which naviga- 
tion has been and is now being ecar- 
ried on. The Journal of The Royal 


Aeronautical Society, August, 1943, 
pages 273-283, 10 illus. 
Business and Finance 


Are YOU Prepared for Contract 
Termination? Raymond L. Hoadley. 


1 Sergeant 
without Chevrons... 


NSTRUCTION of new glue 


men (and “vets”, too), is 


SYNTHETIC 
RESIN 
AIRCRAFT 


MEET GOVERNMENT SPECIFICATIONS IN THE AIRCRAFT INDUSTRY— 


often the job of Laucks tech- 
nical “Sergeants”. . . chem- 
ists and engineers who know glues. 
Their job is to see that glue-users get 
results, when they deal with Laucks, 
world’s largest maker of water-resist- 
ant and water-proof glues. 


Whether it’s aircraft, boatcraft, 
housing, laminated arches, etc., rely on 
Laucks glues and glue service. There’s 
a factory, branch, or trained repre- 
sentative near you. 


I. F. LAUCKS, INC. 


CHICAGO, 2 — 6 N. Michigan Avenue 
SEATTLE, 4 — 911 Western Avenue 
LOS ANGELES, 1 — 859 E. 60th Street 
Factories: 
Seattle, Los Angeles, Portsmouth, Va., Lockport, N.Y. 
In Canada Address: 

1. F. LAUCKS, Ltd., Granville Island, Vancouver, B.C. 
HERCULES-LAUX-MERRITT, Ltd., Stanbridge, Quebec 


Demonstrating the necessity for jm 
mediate planning with regard to the 
orderly termination of contraets for 
war materials, the writer outlingg 
some of the problems of contrag 
termination and marks the dangers gf 
long litigations to the aircraft industry 
He presents some of the industry's 
suggestions on the procedures that 
should be set up for the quick and 8ye 
tematic termination of war contracts, 
One suggestion is for a standard clause 
regarding contract termination; gp. 
other is that a 90 per cent cash ‘pay. 
ment be granted where companies 
have a good credit standing so thats 
tie-up of the aircraft manufacturer 
working capital be prevented: am 
other is that the government be oh 
ligated to issue definite instructiong 
as to cancellation or continuang 
within 30 days after the stop-produe 
tion order; others refer to the pose 


tion of the subcontractors in contraet 


cancellations. 


It is proposed that a commission be 
named representing the Government, 
industry, and the public to study the 
policies, procedures, and legislation 
desirable for an effective contract 
termination program. Such a com 
mission would decide whether agency 
rules or legislation is needed to meet 
the objectives of fair and reasonable 
termination. It would decide also 
whether a single government agency 
should be set up to pay all claims, 
what remedies are necessary in the 
case of defective contracts, and what 
agency should immediately handle all 
the surplus inventories the govern- 
ment suddenly acquires. Additional 
matters designated as the responsi- 
bility of a policy-making body are: 
whether or not there can be overall 
determination of claims; the means 
for making advance payments to the 
contractor pending preparation and 
submission of his final claim; and the 
determination of the extent to which 
arbitration can be used in cases of dis- 
agreement. Aviation, August, 1943, 
pages 126, 312-314. 


Aviation’s False Profits. Fred 
Bradley. A Congressman refutes 
charges of profiteering in the aircraft 
industry, analyzes the industry’ 
“real” profits, praises the cooperation 
and unstinting war effort of the avia 
tion companies, and explains why they 
should be allowed sufficient profits for 
building up postwar reserves. He re 
ports that despite an increase of nearly 
300 per cent in sales the profit margin 
of aviation companies had dropped to 
below 3 per cent in 1942. Indicating 
the costs of aircraft development, he 
points out that still further reduction 
of this profit would affect these de 
velopments and also preclude the set 
ting aside of reserves to cushion the 
postwar adjustment period. A com 
pilation of the earnings records of & 
group of 16 firms is expressed in tabu- 
lar form giving the sales, taxes, T© 
serves, and net income for 1941 and 
1942. Charts and tables show the 
proportion of net income to net sales 
for representative aircraft manufac- 
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The better fuel economy and accurate predicta- 
bility of fuel consumption that are possible 
with Stromberg Injection Carburetion mean 
more “block busters” per trip to soften enemy 
resistance and bring a quicker Victory. 
Pressure atomization of gasoline, plus auto- 
matic metering of fuel at all engine speeds and 
loads also helps to give America’s long range 
bombers amazing maneuverability and fight- 
ing power. For the Stromberg* Injection Car- 
buretor assures correct fuel mixtures under 
all conditions of flight, independent of alti- 
tude, airplane attitude, propeller pitch or 


throttle position. 


*Trademark of Bendix Aviation Corporation 


AVIATION CORPORATION 
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On fighter planes as well as on giant bombers 
and transports, Bendix-Stromberg Carbure- 
tion assures constant power flow, maximum fuel 


economy and greatly reduces icing hazards. 


INJECTION CARBURETOR 


The Stromberg Aircraft Car- 
buretor is an important mem- 
ber of “The Invisible Crew” 
... precision instruments, and 
controls, which Bendix plants 
from coast to coast are speed- 
ing to our fighting crews on 
world battle fronts. 


BENDIX PRODUCTS DIVISION 


of Bendix Aviation Corporation 
South Bend, Indiana 
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LOCKHEED 
P-38 LIGHTNING 
is equipped with 


N 


WITTEK AVIATION 5 


HOSE CLAMPS 
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Flying faster, higher and farther than any enemy 
fighter... taking punishment, yet still delivering the 
goods—the Lockheed P-38 Lightning is equipped with 
Wittek Aviation Hose Clamps. Today, as in the past, 
Wittek Aviation Hose Clamps, known as the standard 
of the industry, are being used by the nation’s leading 
military aircraft and engine builders. Wittek Manufac- 


turing Co., 4305-15 West 24th Place, Chicago 23, Ill. 
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turers during those two years. From 
these a drop in net income from 8 per 
nt in 1941 to 2'/, per cent in 1942 
sdemonstrated. Styways, September, 
1943, pages 14, 15, 54, 73, 4 illus. 

The Menace of Renegotiation—and 
How to Remedy It. A reprint of the 
¢atement on the Renegotiation Law 
by Francis Callery, Vice-President of 
Consolidated Vultee Aircraft Corpo- 
ration, to the House Naval Affairs 
Commi‘tee. It is reported that, in 
his position as representative of other 
aircraft companies as well as his own, 
Mr. Callery denounced the Renegotia- 
tion Law as a menace to the survival 
of the aircraft industry, cited figures 
showing the industry’s profits to be 
much smaller than popularly believed, 
and outlined steps that Congress 
should take to correct the law. Sum- 
marized, the corrective measures ad- 
vised were these: (1) Renegotiation 
should be based on net profits after 
taxes, and net profits not exceeding 3 
per cent of sales, or whatever rate the 
Committee might determine, should 
be exempt from renegotiation; (2) 
provision should be made in the Re- 
yenue Bill to allow necessary reserves 
for the postwar transition, and these 
reserves should be exempt from re- 
negotiation; (3) the provision for the 
termination of contracts should be 
changed so as to give adequate pro- 
tection to contractors. Southern 
Flight, August, 1943, pages 29, 34, 47, 
48, 


Needed... A Plant Reconversion 
Cost Policy. H. L. Federman. A 
discussion of the problem regarding 
the cost of postwar plant reconversion 
4 it particularly affects the aircraft 
industry. The writer urges the adop- 
tion of a sound policy on how plant 
reconversion costs shall be borne, with 
the aircraft manufacturers taking the 
initiative to obtain such rule-setting. 
He indicates the need of accumulating 
sufficient reserves for this purpose and 
defines the role of contract renegotia- 
tion in the process. Noting the 
methods by which the railroads are 
utilizing this period of war-business 
activity to bolster their financial posi- 
tion for the postwar years, the writer 
reports the attitude of the chairman 
of the War Department Price Adjust- 
ment Board in which he states that 
his agency can do nothing for com- 
panies requesting provisions for post- 
war reserves in their contract renego- 
tations unless Congress first gives a 
tax status to such reserves. Aviation, 
August, 1943, pages 127, 289, 290. 


Civil Aviation 


War and the CAA. H. F. Illich. 
An indication of the full schedule and 
Wersified duties of the C.A.A. in- 
spector. It is shown how the war has 
added to the inspector’s work burden 
vhile reducing the number of avail- 
able inspectors. Some information is 
included on the official aircraft used 
by the C.A.A. inspectors. Flying, 


ptember, 194: 30, ¢ 
illus, er 43, pages 58, 130, 3 
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Companies 


Sixteenth Anniversary of Pennsyl- 
vania Central Airlines. The 16th 
anniversary of Pennsylvania Central 
Airlines occasions a brief review of the 
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origin, development, and safety rec- 
ord of the company. A list of the 
executives in charge of the com- 
pany is included. Commercial 
Aviation, July, 1943, pages 66, 68, 5 
illus. 


Design 


Interchangeability . . . Is Feature of 
Lancaster Design. Walter Symmons. 
Indicating that the Lancaster bomber 
has 100 per cent interchangeability of 
parts, this article outlines the methods 
by which  interchangeability is 
achieved. They are listed as follows: 
(1) gauges for the checking of finished 
components; (2) jig references to in- 
sure standardized jigging; (3) drill 
references from which any number of 
drilling jigs can be produced; (4) 
optical jig references used in conjunc- 
tion with the Taylor, Taylor and Hob- 
son optical alignment apparatus and 
Johansson micrometer trammels; (5) 
standard jig-produced parts. (This 
method is rarely used, the writer states 
because it is not satisfactory for any 
component involving close tolerances.) 
In illustrating these methods, each 
component is studied separately. Par- 
ticular attention is given to the five 
portions of the fuselage—the nose, 
front center section, center section, 
rear center section, and rear fuselage. 
Canadian Aviation, August, 1948, 
pages 66-68, 120, 122, 7 illus. 

Fighter Size and Performance. J. 
L. Beilschmidt. It is held that further 
consideration must be given to the 
relationship between the size and per- 
formance of aircraft. The sizes of 
fighter airplanes have been increasing 
continuously since the early days of 
air warfare and at present show no 
tendency to reach a limit, but it can 
be assumed that an optimum size will 
eventually be found. 

The determinating of optimum 
size should be a reasoned rather than 
an empirical process. A study of the 
subject is presented in order to enable 
the whole problem to be surveyed in 
the light of past experience. A weight 
analysis of British, American, and 
German planes is made. Aeronautics, 
August, 1943, pages 34—41, 7 illus. 

Sky Cars as Designed by William 
B. Stout. Originated by W. B. Stout, 
Director of Research for Consolidated 
Vultee, three different types of air- 
craft designed for postwar civilian 
use are discussed. While construction 
details of these aircraft are not di- 
vulged, the general features of each 
design and the special purpose to 
which it is adapted are examined. 
The three types are identified as 
follows: The ‘‘Roadable Airplane’— 
for distance flights coupled with short 
trips on the ground; the ‘‘Aerocar’— 
a flying automobile for family tours 
and trips; and the ‘‘Helicab’’—a new 
form of helicopter to enable com- 
muters in large cities to reduce their 
daily travel time by 75 per cent. 


Aero Digest, August, 1943, pages 128- 
130, 3 illus. 

Analytical Geometry in Common 
Layouts. K. W. Hetzel and S. J. 
Garvey. This is the second of a series 
of articles on the application of ana- 
lytical geometry to aircraft layouts. A 
somewhat difficult problem in wing 
layout is encountered with folding 
wings of the type employing a skew 
hinge axis. The problem dealt with in 
this article is that of obtaining, in the 
form of vertical spanwise sections, the 
surface swept out by one cut edge of 
the folding portion as the wing rotates. 
This enables the bottom cut line to 
be determined when the top cut line 
is known, or vice versa. If the lead- 
ing edge rises when the wing folds, 
the top cut line will be determined 
by the fully folded position; if the 
leading edge falls, it will be the bot- 
tom cut line that is thus determined. 
The diagrams and calculations are 
made for the rising leading-edge type; 
the same method may be applied to 
the falling leading-edge type viewing 
the wing upside down. A numerical 
example is worked along with the 
theory. Aircraft Engineering, July, 
1943, pages 188-192, 13 illus. 

Aircraft Finishing vs. Aircraft De- 
sign. G.C. Close. The limitations 
and peculiarities of the various aircraft 
finishing processes in relation to air- 
craft design are outlined. Demon- 
strating the importance of proper 
finishing if designed parts are to give 
long and efficient service, it also de- 
scribes the specific finishing processes 
of electroplating, metal spraying, sur- 
face treatment, and organic finishes. 
These are dealt with from a point of 
view intended to assist the designer 
when he specifies a certain finish for a 
specific part. Problems are classified 
by method rather than part by part. 

The designer’s responsibility in 
selecting a medium for the protection 
of construction materials against out- 
side agencies that will influence them 
adversely is indicated. It is counselled 
that he will do well to consider the 
fundamentals of finishing technique 
in the design of any aircraft part, 
since he must determine the corrosive 
mediums with which the component 
will come in contact during service 
and design the part so that it is pos- 
sible to apply the required type of 
finish. Western Flying, August, 1943, 


pages 50, 108, 110, 118, 3 illus. 
Large Landplanes for Large Pay- 
loads. Bruce Smith. A study of how 
the sizes of modern multiengined land- 
planes affect their pay-load efficiency. 
It is shown that the growth in land- 
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plane pay load follows increase of 
gross weight, with the high load- 
carrying efficiency of large planes 
caused by a reduction of relative drag, 
empty weight, and increased unit 
loadings. Four charts form the statis- 
tical basis of the study. Three indi- 
cate the ratios of gross weight to rela- 
tive spans, relative drag, relative 
take-off run, relative range-zero pay 
load, pay load per pound of fuel, and 
pay load per pound of empty weight; 
the fourth (resulting from a weight 
study of twelve multiengined land- 
planes) illustrates that with an in- 
crease in the size of the plane the per- 
centage of the gross weight drops in 
the categories of pay load for con- 
stant range, fuel and oil, crew and 
equipment, power plant, and structure. 
In conclusion it is stated that the 
trend of airplane design is approach- 
ing the point where 1 lb. of pay load 
can be carried for each pound of empty 
weight for a range equivalent to a 
transatlantic flight. Aero Digest, 
August, 1943, pages 192, 195, 4 illus. 


Design Analysis of the Curtiss 
Commando. John Foster, Jr. Con- 
tinuing a series of design analyses, this 
article presents in great detail an 
engineering reference study of the 
Curtiss C-46 Commando. It tracks 
the development of this transport-task 
force warplane from prototype to cur- 
rent production model. As indexed 
in the beginning of the article, the 
following are particularized: basic 
design development; fuselage con- 
struction details; fuselage dimen- 
sions; weight data; performance, 
balance, and load data; cargo com- 
partment layout; cargo compartment 
data; standard instrument data; pilo’s’ 
cabin arrangement; wing design de- 
velopment;/ and wing data. The 
study extends to: engine nacelle con- 
struction; flap data; flap design and 
operation; aileron data, design, and 
construction; empennage structure, 
including stabilizers, elevators, fin, 
and rudder; and empennage group 
data. Information is also given on: 
landing gear structural details for 
main gear and tail wheel; engine- 
control system details; main hydraulic 
system details; and the electrical, 
fuel, and oil systems. Many sketches 
and photographs, plus numerous 
tables of dimensions, balance factors, 
weights, etce., illustrate the analysis. 
Aviation, August, 1943, pages 130- 
153, 49 illus. 


Design for Production. L. R. Mor- 
phew. Stressing the importance of 
considering production problems when 
the airplane is being designed, the 
writer suggests a few ways for improv- 
ing design methods to afford greater 
production efficiency and economy. 
Among the improvements he advises 
are: The adoption of a ruling stand- 
ard for the quantitative comparison 
of weight with production costs, 
greater use of straight lines and square 
figures as bases for calculation, con- 
stant spacing of formers and stiffeners, 
avoidance of unnecessary variations 
in rivet and bolt diameters, and the 
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pitching of rivets in round dimensions. 
In addition to urging greater stand- 
ardization throughout the industry, 
he also advocates that the initial de- 
signer be familiar with the production 
principles of large pressings and that 
the design of these pressings be en- 
trusted to specialists. In conclusion, 
two examples of skill in production 
design are pointed out: the Avro 
Lancaster and the North American 
Mustang. It is stated that the in- 
corporation in these two aircraft of a 
number of features making for ease 
of production has increased, rather 
than sacrificed, their efficient perform- 
ance. The Aeroplane, July 23, 1943, 
pages 96, 97, 7 illus. 

Lofting Problems of Streamline 
Bodies. Part 16. Carter M. Hartley 
and Roy A. Liming. The 16th of a 
series of articles on conic lofting tech- 
niques. The writers discuss the prob- 
lem of developing the basic contours 
of the forebody of a fuselage with the 
primary objective of retaining the 
lowest coefficient of drag consistent 
with the complex pattern of other 
factors affecting these contours. This 
problem combines aerodynamic and 
design considerations affecting the 
frontal shape and area as well as con- 
siderations affecting the smoothness 
of air flow along the longitudinal axis 
of the airplane. Factors governing 
the development with conics of a cowl 
system are outlined in the current 
installment and the calculations for a 
typical cowl system are demonstrated. 
It is shown that the procedures in- 


1943 


dicated for this type of curve ap 
with equal effectiveness to such gy. 
sidiary developments as air geo 
fillets, cockpit enclosures, gun ty 
and the like. Aero Digest, Ay 
— pages 197, 198, 202, 298, 4 
illus. 

Designing for Production. Part 
James E. Thompson. The fifth ing 
series of articles on the design of aip. 
craft components is devoted to mp 
chined parts. Because such parts me 
present a higher unit cost than other 
parts and usually have no galy, 
value if spoiled, the writer emphasiges 
the necessity for careful consideration 
of production economy during the 
designing stage. By designing for 
machinability, difficult operations and 
unnecessarily close tolerances can be 
avoided; work should be planned 
for performance on standard shop 
machines and equipment. The writer 
recommends that designers be familiar 
with operations on such production 
machines and understand the capabilk- 
ties and limitations of each. These 
operations are classified into three 
groups: (1) drilling, reaming, and 
threading; (2) turning, boring, and 
grinding; and (3) milling. The basie 
considerations governing production 
design of parts involving these me 
chining operations are explained. 
Specific subjects covered in this in 
stallment are drilling and reaming; 
drill jigs; spotfacing and counterbor 
ing; and threading. Western Flying, 
August, 1943, pages 58, 60, 62, 64,6 
illus. 


Engines 


The Cheetah X. Part I. J. A. 
Oates. The first of a series of articles 
on the manufacture of the Armstrong 
Siddeley Cheetah X is concerned 
mainly with the production of the 
crankshaft and master connecting 
rod. In an introductory sequence, 
however, details are given on the de- 
sign and performance of this engine. 
Employed extensively as the power 
unit for trainer aircraft, the Cheetah X 
is said to have an excellent record for 
reliability and endurance. It is a 
moderately supercharged single-row, 
seven-cylinder radial engine of 375 
b.hp. at take-off. The absence of 
propeller reduction gearing and the 
use of only a single gear train at the 
rear of the supercharger to drive the 
rotor are two features that simplify 
its design. 

After a general description of the 
crankshaft, operations in connection 
with its manufacture are taken up 
under the following headings: crank- 
shaft, machining sequence, machining 
the web, maxicut operations, boring 
the long end, crankpin bore, thread 
grinding, and final operations. The 
description of the manufacturing pro- 
cedures for the master connecting rod 
follows an outline of its general speci- 
fications in this order: production 


sequence, big-end operations, lighten- 


ing pockets, profile milling, profiling 
the cap, bolt-head seating, bolt holes, 
anchor pin holes, and _ inspection. 
Aircraft Production, August, 1948, 
pages 364-375, 31 illus. 

“Jumo” Aero-Engines—Fuel In- 
jection. A description is furnished of 
the fuel injection system and pumps 
of the German Jumo 211 A, B, and D 
aircraft engines. The information is 
taken from a detailed report on these 
engines compiled by the British Minis 
try of Aircraft Production. The ar 
ticle describes the way the system 
works and furnishes constructional 
details. Sectional views of the I~ 
jection and injector pump are included 
The: Engineer, August 6, 1948, pages 
113-116, 6 illus. 

Calculation of Proportional Cams. 
C. H. Bouvy. A method of calculat 
ing the contour of proportional cams 
for internal combustion engines 38 
submitted which is claimed to be 
simpler and more accurate than the 
method of E. Rossner. The latter 
appeared in Automotive and Aviation 
Industries for May 1, 1943. 

Following the mathematical, pre 
sentation, expository comments ar 
made by P. M. Heldt, in which he 
concludes that it is evidently more iy 
portant that the velocity of lift snow 
be exactly the same at the end oi a 
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Where there’s a fight there’s a Mitchell 


On every battlefront of this global 
war-in heat or cold, sunshine or 
fog-you’ll find a B-25 Mitchell 
bomber. The belligerent Billy 
Mitchells care little whether they 
pick a fight with the enemy or step 
in to finish one. 


Mitchells have won their spurs in 
the South Pacific...in the Aleu- 
tians...in North Africa...in the 
Mediterranean... over Europe. 


They have left behind them chaos 


North American Aviation 


and ruin for the enemy. With alti- 
tude bombing, low-level bombing, 
torpedo launching, strafing at- 
tacks, these tough, versatile wheel- 
horses of the Air Forces always 
have new tricks to throw at the 
enemy —because the men and wo- 
men at North American are deter- 
mined to keep the fighting Mitchells 
ready to strike ever harder blows 
each time. 


Good as was yesterday’s Mitchell, 


today’s is more deadly; fast as was © 


the Fucef 


yesterday’s production, today’s is 
faster—as NorthAmerican Aviation 
sets the pace. 


The quicker the pace, say the men 
and women of North American, 
the sooner the victory. 


North American Aviation, Inc., 
designers and builders of the B-25 
Mitchell bomber, AT-6 Texan 
trainer and P-51 Mustang fighter 
(A-36 fighter-bomber). Member Air- 
craft War Production Council, Inc. 
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Lessons From The War 


From our wartime experience we can say this: When peace 
comes, Americans will enjoy the comfort and convenience 
of many strange mew devices which are today devoted to 
military purposes, They will not only extend our span of 
life but also make it pleasanter in many ways. The 4-plant 
facilities of The Weatherhead Company are prepared to help 
you build these peacetime products just as we’ve helped 
build America’s cars, planes and refrigerators in the past. 
We offer you better designing than ever, much lowered 


production costs anda highly efficient service organization. 


Look Ahead with 


Weatherhead 


THE WEATHERHEAD COMPANY, CLEVELAND, OHIO 
Manufacturers of vital parts for the automotive, aviation, 
refrigeration and other key industries. 


Plants: Cleveland, Columbia City, Ind., Los Angeles 
Canada—St. Thomas, Ontario 
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wleration as at the beginning of de- 
gleration than that the total lift be 
exactly equal to the assumed value. 
With the Bouvy method, equality of 
yelocity at the end of acceleration and 
the beginning of deceleration is made 
the basis for calculating the required 
rate of acceleration, and any difference 
there may be between the required lift 
during acceleration and that given 
by the calculated rate of acceleration 
may be compensated for in a compara- 
tively simple manner. Automotive 
and Aviation Industries, September 1, 
1943, pages 45, 78, 80. 

The Mercedes-Benz DB. 601A. 
Details supplied by the British Minis- 
try of Aircraft Production are given 
on the Mercedes-Benz DB. 601la en- 
gine. The construction of this engine, 
the method of mounting it in various 
German airplanes, and the associated 
cooling, air-intake, and exhaust sys- 
tems are described. Part of the in- 
formation in the report is presented 
under the following headings: general 
description, mounting, crankcase, 
main bearings, crankshaft, connecting- 
rod assembly, pistons, and cylinder 
blocks. There are also data pertain- 
ing to the supercharger, supercharger 
vatiable-speed hydraulic drive, 
throttle and boost controls, induction 
system, fuel pressure pump, fuel- 
injection system, deaerator, injection 
pump control, and its operation. 
Other parts of the report come under 
the headings of injection nozzle, en- 
gine lubrication system, coolant sys- 
tem, airscrew governor unit. Impor- 
tant particulars and dimensions of the 
engine are tabulated. The Aeroplane, 
July 16, 1943, pages 66-69, 3 
illus, 

Modifications to the DB. 601. 
Supplementing a previous article 
based upon a report from the British 
Ministry of Aircraft Production, an 
analysis is made of some of the changes 
from earlier models which occur in the 
latest types of Mercedes-Benz DB. 
601 engines. One major difference 
between the DB. 601n and its pred- 
ecessor, the DB. 601a, is the raising 
of the compression ratio from 6.9:1 
to 7,9:1. The modifications in the 
DB. 601n1, it is stated, pertain only 
to installation details. Among the 
minor modifications related are: tech- 
tical improvements in the bearings; 
changes in the piston; and rearrange- 
ments of controls, fuel systems, and 
pipe lines. The Aeroplane, July 23, 
1943, page 109, 2 illus. 


Anti-rust Insurance for Airplane 
Engines. A consideration of the pro- 
vedures that have been evolved for 
safeguarding aircraft engines against 
‘orrosion during shipment. After 
investigation by the armed services, 
engine builders and the Aeronautical 
Materials Standards Subcommittee of 
the Society of Automotive Engineers, 
4 three-point program of engine pro- 
tection was adopted. This involves 
z use of rust-prevention materials, 
pacing a dehydrating agent in and 
‘round each engine, and wrapping it 
"8 moistureproof container. 


PERIODICALS 


Tail bearings of the supercharger drive shaft in the Packard-built Rolls-Royce engine 
have a surface smoothness measured in millionths of an inch and tolerances of ten thou- 
sandths of an inch. These bearings rotate at speeds up to 25,000 r.p.m. 


The preventive that meets all re- 
quirements is described as having 
the following characteristics: It is a 
corrosion preventive that neutralizes 
the acidic products resulting from the 
combustion of high antiknock airplane 
fuels; it provides protection against 
high humidity during protracted stor- 
age; it has a minimum effect on the 
various metals and materials that 
enter into the construction of an 
engine; it has no harmful effect on 
the lubricating oil; it is nonoxidizing 
and nongumming in storage; and it 
can be used also as a lubricant for a 
brief period. Canadian Aviation, 
August, 1943, pages 83, 84, 6 illus. 

Engine Failures as Causes of Air- 
craft Accidents. This article is based 


‘upon a report prepared by the Safety 


Bureau of the Civil Aeronautics Board 
analyzing aircraft accidents caused 
by engine failures or malfunctioning 
of engines. The major categories of 
failures are listed in the order of fre- 
quency as: fuel system, undeter- 
mined causes, power-plant structure, 
ignition system, miscellaneous, and 
lubrication system. An accompany- 


‘ing table gives a detailed breakdown 


of the more important types of fail- 
ures which come under these cate- 
gories, showing the number of acci- 
dents and the percentage due to that 


particular type of engine defect. 
Aero Digest, August, 1943, page 
191. 


Action-Damaged Aircraft Engines. 
The procedures of engine repair em- 
ployed by the repair works of the 
Bristol Aeroplane Company are out- 
lined. With the Bristol Hercules 
engine selected for exemplification, 
the general process is described under 
these main subheadings: Stripping of 
Engine, Inspection, Sub-Assembly, 
and Preparing for Dispatch. 


Upon arrival at the repair works 
damaged engines are assigned to one 
of three classifications: reparable 
engines; engines damaged beyond 
repair which are to be reduced to 
produce spare parts; and engines on 
which special investigation of some 
alleged failure has been requested 
either by the Air Ministry or the 
company’s’ technical department. 
Those engines sent in for normal re- 
pairs are further categorized into five 
groups; (1) engines that have com- 
pleted full life hours and are due for 
complete overhaul; (2) engines dam- 
aged or shock-loaded due to aircraft 
crash or forced landing; (3) engine 
failures due to external troubles such 
as oil supply failure, foreign bodies 
entering the supercharger, etc.; (4) 


‘incorporation of essential modifica- 


tions; (5) enemy action. The article 
relates how the part of the work con- 
cerned with the actual rebuilding of 
the engine is shared by twelve sections 
of the subassembly department, each 
of which is engaged upon a different 
part of the engine. Operating units 
are as follows: (1) crankcase, including 
sleeve-driving mechanism; (2) front 
cover; (3) fitting of crankshaft for 
slip test and rebalancing if necessary; 
(4) the fitting of crankshaft and master 
rod assembly to crankcase; (5) super- 
charger; (6) reduction gear; (7) 
cylinders; (8) sleeves and pistons; 
(9) rear cover assembly; (10) car- 
buretor; (11) ignition harness; (12) 
magnetos. Flight, July 8, 1943, pages 
42-45, 10 illus. 

Control of Blowby and Oil Con- 
sumption in Aircraft Engines Through 
Ring Design. D. M. Smith and Nel- 
son Wainwright. The functions of 
piston rings are defined and the im- 
portance of these rings in engine per- 
formance is stressed, with information 
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IT’S WIRY JOE 
FOR AVIATION 
WIRE and CABLE 


There was a time that Wiry Joe was 
merely the largest independent man- 
ufacturer of replacement wiring for 
the automotive industry. 


Now, Wiry Joe is alsa known as 
an important source of supply for 
every type of electrical wire and ca- 
ble for aircraft. The complete line 
includes starter cable, high-tension 
cable, primary cable, both original 
and replacement. Wiry Joe also 
makes power and welding cable. 


And just as Wiry Joe automotive 
cable won a name for quality, so, too, 
has Wiry Joe aviation cable. Every 
item in the line is built to meet 
rigid Army and Navy specifications, 
and is produced under the Dostam 
method of manufacture for uniform- 
ity, dependability, high efficiency 
and long life. 


Inquiries regarding wire and cable 
for any type of service will be an- 
swered promptly. 


AVIATION CABLE 


THE CRESCENT COMPANY 


Pawtucket, Rhode Island 
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on the kinds of wear to which the rings 
are subjected. The first problem in 
the design of piston rings is stated to 
be the control of loss of compression, 
or blowby, the effects of which are 


described; the second problem is the 
control of oil, and that problem is de- | 
fined. Ways in which these problems 


are solved are reviewed, including the 
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torsional ring with tapered or beveled 

sides or faces for the control of com- | :— 

pression and special rings for the con- 

trol of oil. Requirements for the de- T 


sign of oil rings are outlined, and ex- 
amples are given of typical failures 
caused by improper rings and the rem- 


pioneers with parts 


and hydraulic 


edies applieds{in correcting them. 
Coatings of electrolytically deposited equipment HE in 
tin and the determination of correct | Film - 
ring loading are shown to have con- | 
stituted the procedures necessary to the conc 
accomplish the desired results. Com- and engit 
mercial Aviation, July, 1943, pages 78, ities and 
80, 82, 84, 86, 17 illus. slanes. 
Intake System for Aircraft Engines. A phen 
Carl T. Doman. A description of the : 
effect of the aircraft-engine intake heave 6 
system on the design of other engine Treo ma 
components. The findings apply par- ing such 
ticularly to a series of horizontally | teristics t 
opposed air-cooled engines with | 
»y 3'5-in. cylinders. Valve sizes were | 
varied to obtain the maximum size of | cremure 
inlet valve without appreciable re- | giving u2 
striction of the flow through the ex- B2 J2 Gun Turret Valve built for the Resin F 
haust valve and at the same time a | teeny Air 
size that would provide a strong bridge a4 
in the cylinder head between the and fun 
valve openings. READY! AIM! Fleetwings has developed an lutionize 
The writer describes the care that | eighty-one ounce Gun Turret Valve that isa @ 04 _ 
must be taken to see that restrictions | real lightweight champ. The valve is small—ft f 
to flow are not created in the intake | readily into places where space is at a premium  Méllt 0 
port. It is stated that the intake literally “‘lies in’ the gunner’s lap withoutin- That 
port is probably the most critical terfering with his leg room. It is enginceehip Film is 
item in the whole induction system | stiminate variations in “load feel.” Theorie 
with regard to effect on power output. surface and sleeve bore are “mirror finished” by ‘l f 
In horizontally opposed engines, the | mitriding. 
carburetor is usually mounted on the 
oil pan underneath the engine, despite | ON TWE BEAM Flectwings’ engi ing barg 
the objections that the carburetor | Partment has developed a Wing Chord it refabri 
interferes with the stream line of the | Beam thst should interest any ee 


undercooling and, if a retractable nose 


drafteman. It is easy to construct, yet it cap 


] ; ’ roximately 75 per cent of the time 
wheel is used, the most suitable loca- | 


tion brings the nose wheel into the 
cowl where the carburetor is located. 
One solution has been a ‘‘runner”’ type 
of manifold, which the writer applies 
to four-, six-, and eight-cylinder 
horizontally opposed engines. S.A.E. 
Journal, September, 1943, pages 335- 
343 (Transactions), 15 illus. 


usually required for calculating and layout work. 
The Wing Chord Divider Beam takes over # 
many of the operations necessary for laying out 
a wing contour that using it is like having aa 
assistant working with you. If you'd like to 
build one yourself, write for the August issue of 
“The Arrow.”’ Fleetwings’ pocket-sized monthly 


magazine. 


Thermocouple Plugs. Heat-con- | Fleetwings’ illustrated 
duction research work carried out in 

the laboratories of Lodge Plugs, Ltd., | 
tugby, England, are described. The 
investigations originated in connection 
with the development of spark plugs 
for aircraft engines but were subse- 
quently extended to engines for motor 
vehicles. Thermocouples were em- | 
ployed to obtain the temperatures of 
spark-plug insulators and electrodes 
during actual operations under test- 
bed and road-service conditions. It is 
stated the information obtained has 
proved of considerable value not only 
in the design of spark plugs but in 
connection with engine design and 
development. Measurements were 


magazine Arrow’ 
is yours, each month, for 
the asking. You will find 
it a gold mine of pro- 
duction ideas and time- 


saving suggestions. Write 


for it on your company 
stationery. Address “*The 
Arrow,’’ Fleetwings, 


Bristol, Pennsylvania. 
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WHY IS 


tego Resin Film 


THE STANDARD AIRCRAFT PLYWOOD ADHESIVE? 


HE introduction of ‘Eco Resin 

Film in 1935 changed entirely 
the concepts of aircraft designers 
and engineers concerning the qual- 
ities and uses of plywood in air- 
planes. 

A phenol formaldehyde resin ad- 
heive supplied in sheet form, 
Teco made possible plywood hav- 
ing such improved service charac- 
teristics that TEGO-BoNDED plywood 
heame overnight an important 
structural material. In addition to 
giving unexcelled durability, TEGo 
Resin Film made plywood boil- 
proof, water-proof, weather-proof 
and fungus-proof. TEGo also revo- 
lutionized the manufacture of ply- 
wood—made possible the develop- 
ment of mass production methods. 


That is why today Teco Resin 
film is the accepted standard in 
the manufacture of plywood not 
only for airplanes and airplane sub- 
wemblies but for PT boats, land- 
ing barges, Army truck bodies and 
prefabricated houses. 


The 
Complete 
Line of 
Resin 


Adhesives 


RESINOUS PRODUCTS 
& CHEMICAL COMPANY 


WASHINGTON SQUARE, PHILADELPHIA, PA. 


When interleaved with veneers of fine woods, then hot pressed, ‘Teco Resin Film forms 
panels which meet rigid Army and Navy Specifications for aeronautical plywood. 


TEGO RESIN FILM, for hot-pressed plywood, produces the most durable 
pywees known, fully meet the requirements of Army-Navy Aeronautical 


pecification AN-NN-P-511-B. 
AMBERLITE PR-14. js widely employed for rubber bag molded plywood 


filling the need for a powdered phenolic resin adhesive which possesses extreme 
water resistance and durability. 


UFORMITE CB-551 , a pioneer cold-setting urea formaldehyde resin com- 
plies in all respects with Army-Navy Aeronautical Specification AN-G-8, has 
proved an ideal bonding agent in assembling plywood aircraft sections. 

UFORMITE 430 AND UFORMITE 500 9 tor either hot-pressed or 


cold-setting plywood, give remarkably strong bond at relatively low cost. 
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Makes South Wind Heaters 
Your Best Bet! 


Important advances in heaters and accessory controls will help South 
Wind equipment heat more planes better this winter than ever before 


ARNESSING a heater to the varying demands 
I { of speed, altitude, available space and special 
requirements calls for field experience as well as 
good fundamental design. And South Wind per- 
formance this year will benefit from years of such 
experience, gained in close cooperation with avi- 
ation engineers. 


Last winter, for example, tens of thousands of 
South Wind heaters were in service under almost 
every condition ... from sandy desert to Alaska’s 
worst winter weather in years. And South Wind 
had a force of 40 men in the field with these heat- 


ers... observing performance and watching con- 
stantly for ways of bettering it. 


It is against this practical background that 
South Wind has been able to pioneer such basic 
improvements as ram-air operation of combustion 
heaters, with its advantages in lightness and sim- 
plicity...the new South Wind “accelerating-flow” 
design with its greater heat-transfer efficiency ... 
and important improvements in accessory controls, 
such as those illustrated on the opposite page, 
which lift South Wind performance to levels im- 
possible a year ago. 
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® South Wind Thermo Switch combines automatic control of 
heater ignition and automatic overheat control—and embodies 
four outstanding advantages. 1.Control elements are hermetically 


™ South Wind Duct Pressure Switch is a compact, 
light control with special damping mechanism 
preventing vibration from affecting its operation. 
Its sensitivity to very small pressure differentials 
meets a number of needs such as turning off ram- 
operated heaters automatically when plane lands— 
and holding heater out of operation until duct air 
pressure is sufficient for proper performance. 


vealed impervious to dust, oil, moisture, or frost in duct air. 
2,Has much quicker response—restores normal operation after 
overheat 4 or 5 times as fast as former controls. 3. Mounts out- 
side of heater and holds entire control wiring system— permits all 
control adjustments to be made without disturbing the heater. 
4. High-altitude-relay type mechanism can be calibrated and 
adjusted with tools available in the field. 


REG. PAT. OFF. 


HEATING EQUIPMENT 


South Wind Fuel Meter- 

ing Control Valve gives 

entirely new flexibility to injection-type heaters 
by modulating the rate of fuel injection according 
to demand. Without additional accessories, it can 
hold heater output to a predetermined curve for 
varying speeds and altitudes. South Wind Altitude 
Compensator, in conjunction with Fuel Metering 
Control valve, extends this automatic regulation 
to extreme ranges in altitude. 
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weische. 
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More and better warplanes every ers are released for other important eraft. Or 
month is no easy assignment for air- work. 
craft manufacturers. Yet the job is ARMCO PAINTGRIP sheets are used ier wing 
being done, thanks to faster produc- for master templates because scribed 
tion methods from the drawing board 


landings 
lines won't flake or fade. This mill- lar stabil 
to the assembly line. 

Template-reproduction (once 


nultieng; 
bonderized metal takes and holds iferent + 


paint indefinitely. Lines Stay sharp ARMCO PaINTGRIP for your mastet n that 
drawn by hand) is a good example. —_in copy after copy, leaving no chance _—template work? For complete infor sty 
Many designers are Specifying ARMco _—for errors. And PAINTGRIP sheets are mation about PAINTGRIP, write to The tockpit be 
Galvanized PaintGrip sheets for smooth, flat and easy to work. American Rolling Mill Co., 2631 writ point 
their master patterns. Copies are made Do you want these advantages of Curtis Street, Middletown, Ohio. rad 
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iptained by means of special spark 
ygs incorporating thermocouples, 
shich, in conjunction with a milli- 
oltmeter, enabled the temperature 
be recorded while the plug was in 
ytual operation in the engine. The 
hottest part of a plug of standard de- 
sign WAS found to be the central elec- 
ode where the spark occurs. Pre- 
inition temperatures were found to 

with the compression ratio, fuel 
yd, and other factors. Insulator 
thermal conduction is discussed. 
Tables present data on the effect of 
diferent running conditions on plug 
temperature. 

A chart shows the temperature of 
the silver core of a spark plug under 
diferent brake mean effective pres- 
ares. Illustrations include a sec- 
tinal view of an aero-type thermo- 
couple plug and the path of heat flow 
from the central electrode of a stand- 
ard plug to the cylinder head. Flight, 
July 22, 1943, pages 94, 95, 4 illus. 

Cylinder and Ring Life with Porous 
Chromium-Plated Rings. Tracy C. 
Jarrett. Recently, a porous chromium 
plate has been developed for applying 
toa surface to resist wear. In the 
porous chromium plating of piston 
ings, the plate is deposited directly 
onthe surface of the ring. The proper 
method of applying this plate to pis- 
ton rings and the life of the cylinder 
and ring when plated with this mate- 
rial are described. 

Tests are reported to indicate that 
engines provided with porous chro- 
nium-plated rings in the top groove 
ofeach piston accumulate a greater 
tumber of hours between overhauls 
than engines equipped with all-cast- 
ion rings. Based on an average of 
tests on ten engines, it was found that 
the cylinder of an aircraft engine 
equipped with one plated ring in the 
top groove wears about 0.001 in. per 
00 hours, and the same type of cyl- 
inder with plain cast iron rings wears 
about 0.004 to 0.005 in. per 500 hours. 
Mechanical Engineering, September, 
1943, pages 633-635, 9 illus. 


Flight Technique 


Transition. Wolfgang  Lange- 
wische. First in a series of articles on 
the techniques of piloting, this article 
points out three major differences 
that present themselves to the pilot 
lust starting to fly twin-engined air- 

t. One is the more complicated 
wockpit; another is the set of problems 
ught on by greater speed and heav- 
tt wing loading, particularly on 
andings; and the third is the pecu- 
liar stability characteristics of the 
multiengined airplane which cause a 

erent response to rudder and stick 

0 that occasioned in the single- 
engined airplane. The writer advises 

ugh familiarization with the 
cockpit before flight and outlines the 
main points of a cockpit drill, methods 
‘finding the controls and knowing 
W to work each one individually, 
ad certain procedures that cover 
‘ekpit routine when the plane is 
being made ready for take-off, when 
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it is in the air, and when it is ready for 
a landing. With his discussion based 
on the cockpit arrangement of the 
twin-engined Cessna, the following 
are included in the controls and in- 
struments he marks for careful study: 
the propeller controls, the indications 
of the manifold pressure gauge when 
the throttle setting is changed, the 
rudder trim-tab control, the tail-wheel 
lock, and the fuel selector valves. 
Air Facts, September, 1943, pages 
58-66. 

The Best Turning of an Aircraft. 
G. A. Mokrzycki. A paper devoted to 
a study of the subject of turning an 
aircraft. It is shown that the com- 
putation of minimum angular velocity 
is usually done in an approximate way. 
But for military aircraft, and espe- 
cially pursuit aircraft, the obtaining of 
accurate minimum radius and maxi- 
mum angular velocity values is im- 
portant. The author offers an exact 
semigraphic solution to this problem. 
The Quarterly Bulletin of the Polish 
Institute of the Arts and Sciences in 
America, April, 1943. 


Fuels 


Behavior of Gasoline at High Tem- 
peratures. Frank E. Mock. Experi- 
ments to determine the effects of the 
higher temperatures now prevailing 
in tlhe fuel compartments of aircraft 
are described. In one test, standard 
aviation gasoline was placed in a 
vented glass pressure chamber and its 
temperature was raised from 70° to 
185°F. After being allowed to cool 
to the original temperature, the resi- 
due was measured, showing a loss of 
60 per cent in volume. A similar 
experiment was made with the cham- 
ber closed and fitted with a pressure 
gauge, showing that a pressure of 29 
Ibs. per sq.in. was developed at 185°F. 
The fluid also increased in volume and 
decreased in density to such an extent 
as to affect the mixture ratio in the 
carburetor. These and other tests 
demonstrated the difficulty of meter- 
ing and controlling the flow of fuel at 
such high temperatures, as well as the 
fire risks involved and effects on other 
components of the airplane. It is 
concluded that steps should be taken 
to avoid unduly high temperatures in 
the accessory compartments. Aero 
Digest, August, 1943, pages 204, 298, 
3 illus.; Western Flying, August, 
1943, page 120, 3 illus. 

Know Your Fuels. R. T. Goodwin. 
The advantages of high-octane avia- 
tion fuels are explained and the prop- 
erties of 100-octane fuel are defined. 
The writer discusses the effect of 
fuels on engine weights, the manu- 
facture of high-octane fuels, and the 
measurement of octane values. Air 
Tech, July, 1943, pages 40-42, 60, 2 
illus. 


Gliding and Soaring 
Airspeed Horsa. As an example of 


how a considerable degree of aero- 
dynamic efficiency can be achieved 
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in a troop-carrying glider, design and 
construction features of the Horsa 
glider are discussed. Built to accom- 
modate two pilots and up to 25 
soldiers, the Horsa is a_ high-wing 
monoplane of wood construction with 
rectangular center section and taper- 
ing outer wing portions. Its main 
fuselage consists of two parts, the 
cabin portion being a plain cylinder 
and the tail portion a conical develop- 
ment. It has a tricycle undercarriage, 
full dual flying controls, and air brakes 
in addition to the flaps. The internal 
layout of the glider and many of its 
structural characteristics illus- 
trated by a sectional drawing. Flight, 
July 15, 1943, pages 64-67, 13 illus. 


High-Altitude Flying 


Anatomy of High Altitude. Eric 
Sloane. An examination of the effects 
of high altitude on the human body. 
Among those discussed are: anoxia, 
aeroembolism, expansion of body 
gases, and the results of low tempera- 
tures. A full-page chart lists the ef- 
fects of every additional 5,000 ft. of 
altitude from heights of 5,000 to 
40,000 ft. Air News, August 15, 
1943, pages 32, 33, 5 illus. 

High Flyi “Witness.” In the 
twelfth installment of ‘Notes from a 
Test Pilot’s Diary,” the effects of 
altitude upon human efficiency are 
considered. Stressing the importance 
of physical fitness to a test pilot, 
methods of adapting the human being 
to high-altitude flying are discussed. 
Among the various ways of supplying 
oxygen and pressurization which are 
examined, the sealed and pressurized 
cockpit is designated as the best 
method for operation above the 40,000- 
ft. level. It is advised also that port- 
able oxygen bottles always be pro- 
vided for high-altitude flights, in case 
of emergency parachute jumps from 
heights above 25,000 ft. Anoxia, 
“bends,” and the effects of low air 
density on controllability are noted. 
Flight, July 8, 1943, page 40. 


History 


Story Behind the Fortress. Flor- 
ence Bergen. Reviewing the events 
that led to the design of the Flying 
Fortress in 1934, this brief history also 
records its acceptance by the U.S. 
Army and its development up to the 
present date. It describes also the 
features of the Fortress and the air- 
plane innovations that were intro- 
duced with its initial construction. 

Built to meet Army specifications 
for a multiengined bombardment 
plane, the B-17 is stated to have in- 
corporated speed, climb, range, ma- 
neuverability, and load-carrying abili- 
ties exceeding any airplane of the time. 
With the same basic form it has today, 
its features included the reduction of 
air resistance by the internal carrying 
of all bombs, retractable undercar- 
riage, constant-speed propellers, and 
soundproof and heated cabin for the 
crew. 
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Re “grasshoppers” of the air force: the observation, 
reconnaissance, and training planes need and get Aero-Quality 
Lumarith for their windshields and cockpit enclosures, It pro- 
vides the important combination of superior light transmission 
(up to 95%) and high impact strength. * * Lumarith is light- 
weight and shatterproof... stands the strain of violent air pres- 
sure changes and bumpy landings. Through a process of light 
stabilization, it gainsimproved weathering qualities. Lumarith 
plastics are “traveling light” in military planes all over the world. 
In the shape of grommets, control dials. grips, ammunition 
rollers, first aid kits, ventilator tubes, sight gauges, etc., they are 
helping to cut down weight and thereby raise altitude ceilings. 
* x We invite you to consult us On present or future problems 
in plastics. x * Celanese Celluloid Corporation, The First Name 
in Plastics, a division of Celanese Corporation of America, 
180 Madison Ave., New York City 16. 


*Trade Marks Reg. U.S. Pat. Of. 
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The writer notes the influence of 
the Boeing Monomail (reported as the 
jst all-metal monoplane transport 
with retractable undercarriage) and 
the B-9 (reported as the first Ameri- 
an all-metal, low-wing monoplane 
pomber with retractable undercar- 
riage) upon the design of the 
flying Fortress. Air Trails, Sep- 
tember, 1943, pages 32, 33, 98, 99, 5 


8. 
>. Pioneer Flights of 1913. Be- 
cause this year is the 30th anniver- 
ary of Swiss air-mail flights made 
in 1913, a review of these flights is 
furnished. It is stated that it was 
the success of these early Swiss flights 
which inspired the United States and 
several other countries to adopt regu- 
lar air-mail service some 5 years 
later. The flights were made pos- 
sible through public contributions 
and the cooperation of the Swiss 
Government. Airpost Journal, 
August, 1943, pages 348-355, 11 
illus. 

lockheed Builds Last Hudson. 
The announcement that Lockheed 
Aircraft Corporation has discontinued 
manufacture of the Hudson bombers 
precedes a brief review of this air- 

e’s performance record. The 
entura and the Constellation are 
indicated as the Hudson’s successors 
o the Lockheed-Vega production 
schedule. Air Force Review, August, 
1943, pages 8, 22 1 illus. 


Hydraulics 


Lockheed Airdraulics and Hydrau- 
lics. Some of the hydraulically op- 
ated aircraft components and ac- 
cessories manufactured by the Lock- 
heed Hydraulic Brake Company, Ltd., 
and its associated companies are 
discussed. The writer describes the 
piinciples, operation, and advantages 
@ the Lockheed shock-absorbing 
for undercarriages (known 
wider the trade name of ‘Airdrau- 

, storage accumulators, high- 

re pumps, metal element filters 
“Purolators,” and the Avery 

ing couplings used in the 

eed hydraulic systems. He re- 
ports that these aircraft hydraulic 
ms, entirely British in concep- 

, consist basically of a pressure 
@erator and a storage accumulator 
Which together provide an immediate 
source of power when required. In 
the ease of the Airdraulic, a unit is 
ate links pneumatic cush- 
with hydraulic damping. The 
wticle includes a schematic drawing 
ti the Lockheed Mark VI high-pres- 
Mite hydraulic pump. The Aero- 
, July 30, 1943, pages 125, 129, 


Inspection 


Lockh Experience with Mag- 
icle Inspection. Robert 

Mitchel and Curtis Geist. A story 
f the ate obtained from the opera- 
Of magnetic inspection at the 
lockheed plant. Inspection opera- 
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tions are illustrated and photomicro- 
graphs of various parts under inspec- 
tion are presented. Automotive and 
Aviation Industries, September 1, 
1943, pages, 26, 29, 56, 11 illus. 


Instruments 


Instrument “Lag.” Ens. H. K. 
Griffin, Jr. In refutation of a com- 
mon misconception that pressure-in- 
strument readings lag seriously be- 
hind actual conditions, the writer ex- 
plains the construction and operation 
of the altimeter, the vertical-speed 
indicator, and the air-speed indicator. 
He indicates the true status of these 
instrument readings and shows the 
basis for the belief that they are not 
always immediate. Summarized, his 
conclusions are: For all practical pur- 
poses, there is no lag in the indica- 
tions of either the altimeter or the air- 
speed indicator to changes of pres- 
sures in the pitot-static tube. Dis- 
regarding air density corrections 
(temperature and altitude), the indi- 
cated air speed and indicated altitude 
are true. The vertical-speed indi- 
cator does, at times, lag behind 
actual conditions, especially when 
changing from one altitude to another. 
The delay that occurs between a 
movement in the airplane’s controls 
and an appropriate response in in- 
strument indications is almost entirely 
due to inertia and/or momentum. 
Air Facts, September, 1943, pages 
36-40. 

Testing and Installing Liberator 
Instruments. C. W. Greaves. Stress- 
ing the precision and care involved, 
the procedures of testing and in- 
stalling aircraft instruments in a 
Consolidated Liberator bomber are 
detailed. As illustrative of the more 
than 60 instruments used in the B-24, 
the progress of three typical instru- 
ments is traced through the test lab- 
oratory to the flight tests. These 
instruments are the altimeter, the 
tachometer, and the gyro-horizon. 
The subsequent operations of actual 
installation and attachment of the 
instruments in the flight deck, fol- 
lowed by final inspections, are also 
described. Aero Digest, August, 
1948, pages 156-158, 160, 7 
illus. 

The Gyropilot, Part 1 and Part 2. 
Dean P. Kelley. Part 1 of a series 
of articles on the gyropilot explains 
the operating principles of this instru- 
ment for the automatic control of air- 
craft. There are schematic drawings 
of a typical gyropilot installation and 
of the operation of the pneumatic- 
hydraulic system and a_ photo- 
graph of the exterior of the instru- 
ment. 

Part 2 is devoted to the mainte- 
nance and inspection of the gyropilot. 
Sections of the article deal with 
ground tests, periodic checks, and 
trouble shooting. Cutaway illustra- 
tions of the instrument are shown. 
Air Tech, July, 1943, pages 34-38, 
4 illus.; August, 1943, pages 54-56, 
58, 60, 62, 64, 6 illus. 


Lubricants 


The Use of Petroleum Products in 
Aircraft. Frank D. Klien. It is 
shown that the wide range of atmos- 
pheric pressures under which aircraft 
are used influence the vapor-locking 
tendencies of the fuel system. The 
solubility of the air in the hydraulic 
oil and in the aircraft-engine lubri- 
cating oil also introduces problems 
under wide fluctuations of atmospheric 
pressure. It is stated that the great- 
est need in engine lubricating oil de- 
velopment is improved stability with 
consequent reduction in engine de- 
posits. Detergent-type oils are ef- 
fective in improving engine cleanli- 
ness and reducing ring sticking. 

Most grease lubrication can be ac- 
complished with only two grades— 
a high-temperature grease and a low- 
temperature grease. The low-tem- 
perature grease is used chiefly for 
intermittently operated units that 
are never subject to high tempera- 
tures. The high-temperature grease 
is used for continuously operated units 
that are subject to low temperatures 
for only short periods and which 
normally are kept warm. Discussing 
corrosion preventives for aircraft, 
the writer explains that these fall into 
two classes: one for the protection of 


_ the exterior surfaces of parts and the 


other for the interior protection of 
engines. They consist generally of a 
rust-inhibiting base incorporated in.a 
liquid or solid vehicle, depending on 
the desired method of application and 
the type of protective film. S.A.E, 
Journal, September, 1943, pages 305- 
309 (Transactions), 6 illus. 

Oil Aeration and Frothing. G. A. 
Campbell. Troubles caused by the 
frothing of oil under pressure are 
analyzed and its sources are investi- 
gated. Among the effects of aeration 
of oil are mentioned the loss of engine- 
oil pressure caused by pumping froth 
instead of pure oil, the bursting of oil 
tanks by excessive pressures gener- 
ated in the aerated oil in the tanks, 
surging of hydraulic propellers, and 
erratic operation of other accessories 
that depend upon the engine lubrica- 
tion system. It is shown that in all 
dry-sump engines it is essential that 
the scavenge pump be of larger capac- 
ity than the engine-pressure pump, 
varying from 30 to 100 per cent ac- 
cording to the type of engine, and 
under certain conditions the scavenge 
pump may be pumping at least 60 
per cent of air and blowby gas from 
the engine. This is one of the major 
causes of aeration and is stated to be 
responsible for at least 80 per cent 
of the subsequent froth. The amount 
of air taken into solution is a function 
of the back pressure on the scavenge 
pump. 

Other causes are summarized and it 


‘is suggested that prevention is better 
. than cure for the conditions. 


To do 
that, one of two requirements is 
necessary: (a) to remove all the back- 
pressure on the scavenge pump and 
thus keep the amount of air which 
may go into solution with the oil 
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ETTER from 


This letter from “somewhere 

in the Pacific” is first-hand proof 

of the dependability that skill 

and experience have built into 

every Lowrance Auxiliary Power Plant. 
These light-weight, compact Auxiliaries 
are playing their part 

on every fighting front today, 
producing that extra margin 

of power that so often means 

the difference between 

defeat and Victory. 


LAWRANCE ENGINEERING AND RESEARCH CORPORATION NDEN, NEW JERSEY 
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down to a minimum value that will 
be insufficient to cause any defects 
in the installation; (b) to prevent 
my air ever reaching the scavenge 
pump and thus, irrespective of back 
pressure, nO aerated oil can be 
formed. The advantages of these 
two methods are reviewed. The sec- 
ond method, known as the “‘constant- 
level oil sump” is stated by the 
writer to be a complete preventive of 
geration in the oil system, regardless 
of back pressure. Since the trend in 
the past has been to leave the design 
and layout of the oil system in the 
hands of the aircraft constructors, the 
writer stresses the necessity for a 
major design change in the engine 
seavenge system, a responsibility he 
ives to the engine builders. Flight, 
huly 29, 1943, pages 116, 117, 1 illus. 


Chemical Problems of Engine 
lubrication: The Problem of Lubri- 
cating Oil Stability. R. G. Larsen, 
fF. A. Armfield, and G. M. Whitney. 
The chemical problems of engine lubri- 
cation associated with wear deter- 
gency, and oxidation stability are 
discussed. The procedures are de- 
seribed. 

The stability of lubricating oils in 
engines was examined. It was found 
that the oil rapidly becomes con- 
taminated with solid oil-insoluble 
materials that greatly affect its sta- 
bility toward oxidation. In some 
cases, the stability after 1,000 miles 
of use was found to be 1 per cent of 
that of the fresh oil. 


By the addition of pure compounds 
tothe oil and also by the separation of 
the components of the oil-insoluble 
materials, it was determined that the 
metal salts, particularly the halogen 
salts, are the effective catalytic ma- 
trials. Two possible methods for 
combating these catalysts are men- 
tioned. 


_ Afew experiments are also reported 
indicating a possible usefulness of 
these engine catalysts in laboratory 


oxidation tests. S.A.E, Journal, 


mber, 1943, pages 310-316 
sactions), 5 illus. 


Maintenance 


New Planes for Old. The repair 
and overhaul procedures employed 
y the air-frame repair plant of Noor- 
duyn Aviation, Ltd., for Noorduyn- 
manufactured Harvard trainers and 
orseman transports are outlined. 
Utilizing production machinery and 
line-assem bly methods, the process 
8 with disassembling of the air 

vate into major parts. Engines and 
struments, with the exception of the 
equipment, are sent out to their 
Manufacturers or nearest overhaul 
ts. Then, with the original or 
pullt rear fuselage section as the 
mai unit, previously repaired parts 
M¢ joined to the frame as it moves 
the assembly line. No air- 

as to wait on overhaul of its 

Own particular parts since all compo- 
ments are interchangeable. At the 
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The Curtis P-40 Warhawk being crated for shipment. 
bag 30 ft. long, which is sealed after air has been evacuated. 


farthest end of the wing line, over- 
hauled engines are assembled with 
accessories and installed in the air- 
craft and the plane is ready for in- 
spection and flight tests. Since it is 
reported that casualties run higher 
on training planes than on other 
types, the described assembly line is 
devoted almost entirely to the train- 
ers. Aviation, August, 1943, pages 
215, 309, 310, 312, 3 illus. 


Lockheed’s “Service Empire.” An 
article on the service organization of 
the Lockheed Vega Aircraft Corpora- 
tion, which maintains repair bases 
for all manufactures of airplanes on 
the five continents and in 18 Allied 
countries throughout the world. Em- 
ploying 10,000 men and women tech- 
nical workers and more than 150 
highly trained technical service repre- 
sentatives, these units repair, over- 
haul, or modify 23 different aircraft, 
engines, and accessories. The opera- 
tions embraced by the Lockheed serv- 
ice program fall into four major 
groups: reassembly of aircraft shipped 
overseas by boat; modification of 
planes for specific combat theaters, 
including installation of the latest 
equipment; maintenance, overhaul, 
and repair to keep planes in fighting 
trim; and the repair of battle and 
operational damage. 

Particular attention is paid to the 
facilities, activities, and organization 
of the North Ireland Base, one of four 
operated in the United Kingdom for 
the U.S. Army Air Forces and the 
R.A.F. It is reported that 95 per 
cent of all American-made aircraft in 
the United Kingdom, as well as some 
British planes, are serviced, repaired, 
or modified by the Lockheed 


The plane is packed in a Pliofilm 
(See page 167.) 


Overseas service groups. Naval as 
well as military planes are serviced at 
these bases and the supplementary 
operations of mobile repair units are 
noted. Aero Digest, August, 1943, 
pages 121-125, 13 illus. 

If Your Plane Has Been Stored. 
Alma Heflin McCormick. Some sug- 
gestions are given on procedures for 
checking and reconditioning a private 
airplane that has not been used for 
sometime. The advice includes refer- 
ence to engines, fuel tanks, tires and 
wheels, surfaces, windshields, control 
cables, manifolds, instruments, and 
wings. Two of the writer’s general 
admonitions are that a test flight 
should be made on any plane that 
has not been flown for as much as a 
month and that no plane should be 
considered ready for service until it 
spins with reasonable speed at the 
normal angle. Flying, September, 
1943, pages 72, 74, 1 illus. 

Servicing the Allison V-12. C. B. 
F. Macauley. The installation and 
servicing of the Allison V-12 liquid- 
cooled, aircraft engine. 

Design features of the engine are 
outlined. A description is given of 
the cylinder head and jacket as- 
semblies, valves, valve operating 
mechanisms, crankshaft and connect- 
ing rod assembly, the lubricating 
system, the driving mechanism for all 
accessories, the forced-induction sys- 
tem, and the reduction gear assembly. 
The care and servicing of the engine 
are discussed. The method of check- 
ing the seepage of coolant is described. 
There are illustrations of the com- 
plete engine, engine assemblies, and 
engine installations. Air Tech, July, 
1943, pages 19-32, 18 illus. 
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THE WEAKEST LINK: 


Motor failure, caused by 
small gasoline, oil, and 
power leaks, was once aviation’s 
weakest link. When TITESEAL was 
developed at Wright Field, it stopped 


these leaks and made aviation safer. 


Today, TITESEAL is in constant use by 
75% of the makers of aircraft, by 
commercial lines, and in Army and 


Navy aircraft all over the world. 


Always specify TITESEAL, the modern 
sealing compound. Made in densities 


to fit every gasketing and sealing need. 


PERMITS 


RADIATOR SPECIALTY, COMPANY 


Branches 
Los Angeles, California € Toronto, Canada 


Factory-Designed Repairs. Mo 
Duke and Lee C. Cowgill, 
article deals with the procedy 
materials, and equipment of the me 
pair techniques which, it is stated 
should be set up by aircraft engineer. 
ing departments to provide field 
crews with correct patterns for making 
repairs. With the repairs designed 
before the airplane leaves the factory 
it is advocated that a complete manual 
of instructions be provided for repair 
purposes—worked out by the Stregg 
analysis department, designed for 
every reparable structural part, and 
drawn up by the engineering depart. 
ment, with full consideration of the 
lack of adequate facilities in the field, 

Detailed advice is given on designs 
for sheet repairs (both skin and web), 
extrusion repairs, and repairs for 
wing spars, bent-up sections, corr. 
gations, and ribs. Among other 
are instructions for planning steel 
tube repairs and methods of sewing 
fabric. General installation proce 
dures are outlined, and diagrams illus. 
trate the repair designs for the dif- 
ferent components. Aero Digest, 
August, 1943, pages 238, 239, 241, 
242, 244, 248, 250, 253, 301, 9 illus, 


Noe 


Service with a System. A new 
maintenance plan, instituted at Royal 
Canadian Air Force air stations, is 
outlined. Instead of the former 
method of dividing the number of 
available mechanics by the number 
of planes requiring servicing, they 
new system provides for the concen) 
tration of man power on a few aircralty 
to get them\into the air as soon ag 
possible. Since the time required | 
service a plane is cut down by assigh 9 
ing the work to as many men as cal = 
work on it without getting in ead 
other’s way, fewer aircraft are in the? 
“unserviceable” category at any one” 
time. It is related how this systemi#® 
used also to facilitate the teaching &4 
aircraft mechanics on a competitive] 
basis and how it affords greater super} 
vision of mechanics’ work. Westert 
Flying, August, 1943, pages 46, 47,8 
illus. 


Management 


Systematic Stock-Keeping of Non- 
Productive Items. Franklin M. 
Reck. Details are given on the 
Cadillac Motor Car Division system 
of stocking and recording “nonpro- 
ductive” items which do not actually 
go into the finished product. These 
items include standard small parts 
such as screws, bolts, and washers; 
various metal stocks for repair and 
maintenance; plumbing and electrical 
supplies; ete. The system is ba 
upon,tfirst, a complete catalogue that 
lists every item on a separate sheet; 
and, second, obtaining complete I 
formation on each part and setting 
minimum amounts for stock. Syl 
bols classify the items accord 
to one of nine general groups, bag 
on material, classification and side 
By bringing into balance the rate 
use, which is determined for each item 
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* Berryloid Aircraft Finishes carry the 
fight to the elements . . . just as thou- 
sands of Berryloid-finished fighters and 
bombers are carrying the war to the 
enemy. For more than a quarter century, 


Berryloid Aircraft Finishes have had 
that aerial superiority that is finding its 
counterpart today on every war front. 
Post-war transport and other aviation users 
will have this same dependable protection. 


BERRY BROTHERS, we. 


DETROIT, MICHIGAN 
BOSTON ° JERSEY CITY * CINCINNATI 
MONTREAL ° 


° WALKERVILLE, ONTARIO 
CHICAGO ST.LOUIS INGLEWOOD, CALIF. 
WINNIPEG * TORONTO 
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“Off we go, 
into the wild blue yonder...” 


Valiant, indeed, are those who have made this with them directly in proportion to the War :, rat 
song their battle hymn. Who of us can honestly Bonds we buy. shernat 
say that he would not turn back time, given Then too, many like us, producing equipment tary, - 
the chance, to be able to join their select com- _for their use, have a hand in their welfare— a 
pany—to consort with avenging eagles? Itmust the ability and determination to build some- 


tests pe 
be a heady business, but it’s not for ground- _ thing better so that they will be better equipped eraft 


lings like most of us. to triumphantly fulfill their missions. acl 
withi 
Time and the strict measure of a man’s physical © Champion Spark Plugs are but one small, vital impose¢ 


aptitude make most of us unfit for their com- piece of equipment produced for the air forces. — 
pany, so all that we can do is go with them in But vital they are, and so into them we pour all diseusse 
spirit the skill of our thirty odd years in the spark or plast 


plug business exclusively, plus that extra zeal what r¢ 
for Victory which motivates all of us. sen 
bond t 
tage of 
critical 


No, not in spirit alone, for we can and do go 


* By special permission of Carl Fischer, Inc., copyright owner of ““The Army Air C orbs,” Robert Crawford, Author and Composer. 
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BACK THE ATTACK—WITH WAR BONDS 
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separately and continuously, and the 
speed of delivery, which is predeter- 
nined for each source of supply, this 
method of stock-keeping is said to 
minimize the possibilities of running 
short of items. Aero Digest, August, 
1943, pages 179, 181, 5 illus. 


Materials 


Drop Tanks. Successfully applied 
in Britain, the use of Pytram as an 
siternative material for supplemen- 
tary fuel-carrying equipment is in- 
vestigated. Properties of the ma- 
terial are summarized and details of 
tests performed by the Royal Air- 
craft Establishment are reported. 
These tests checked Pytram’s ability 
to withstand the conditions of service 
imposed upon drop tanks. 

Consisting of cellulose-fiber lami- 
nations and Pytram moldings, the 
discussed material is built up on wood 
or plaster tools by a technique some- 
what resembling that used for molded 
plywood units. Special adhesives of 
a nonresinous character are used to 
bond the laminations. The advan- 
tage of using Pytram instead of a more 
critical material for an expendable 
purpose is apparent. The proper- 
ties of Pytram are tabulated. Air- 
craft Production, August, 1943, pages 
376, 377, 5 illus. 


Medicine 


Observations on Air Sickness. 
Capt. Tracy Levy. From the records 
of 52 cases of illness occurring while 
flying, observations on the causes, 
treatment, and prevention of air 
sickness are presented. Since the 
facts were accumulated during a 6- 
month period at a Primary Training 
School, the findings refer particularly 
to persons in the initial stages of flight 
training. The conclusions are that: 
(1) all cases of air sickness seen at 
this station were due to apprehension 
with tenseness in the air, resulting 
from a subconscious feeling of “‘in- 
security” in the air; (2) a lecture on 
the psychophysiology of flying tends 
tolower the rate of air sickness among 
aviation cadets entering primary 
training at this station, (3) if proper 
therapy is instituted early, all cases 
clear up within three or four flights 
(within the first 5 hours of training), 
and the number of eliminations from 
lack of progress caused by air sick- 
hess is diminished; (4) air sickness 
caused by feeling of insecurity in the 
initial state of flying training is not 
in itself a positive indication of un- 
fitness for flying. The Military Sur- 
geon, August, 1943, pages 147-151. 

ir Evacuation. John Stuart. 
Indicating the resultant savings of 
lives, this is an account of how the 
US. Army Air Forces evacuates 
wounded soldiers by air from the 
combat zones to hospitals in the rear 
nes, It is reported that on the 
African front from November 8, 

» to June 1, 1943, more than 
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18,000 sick and wounded Americans, 
British, Germans, and Italians were 
removed from the battle areas in 
American airplanes. These are not 
special ambulance planes, but the 
empty return space in_ transport 
planes is used. With folding steel 
arms to hold litters and special web 
straps to form the litters, the usual 
load is four tiers of wounded in a C-47. 
The full load of this transport plane is 
said to be 24 men prone in litters or at 
least 30 men in sitting position. The 
evacuation planes do not rely on the 
Red Cross insignia but they travel 
under adequate fighter escort. 


The article credits the French with 
being the first to evacuate wounded 
men by air. It also mentions the 
special training given to Medical Air 
Evacuation Transport Squadrons at 
Bowman Field, Louisville, Ky. Fly- 
ing, September, 1943, pages 21-23, 
126, 128, 6 illus; ‘Mercy Takes 
Wings,” Alice Rogers Hager, Sky- 
ways, September, 1943, pages 18, 19, 
58, 60, 62,.13 illus. 


Night Flying. Capt. Charles E. 

him. <A copy of a memorandum 
issued to flying personnel of the 
375th Troop Carrier Group at Bow- 
man Field reviews some facts con- 
cerning night vision. These refer to 
diet, dark adaptation, and training of 
the individual pilot in using his periph- 
eral fields of vision to see objects 
at night. For better efficiency in 
night flying, the air crew is advised 
to maintain a well-balanced diet; 
allow sufficient time to become dark- 
adapted before the take-off ; use periph- 
eral visual fields, looking away 
from an object 10 to 15 per cent in- 
stead of directly at it; take advantage 
of contrast whenever possible for 
assistance in attempting to locate 
enemy aircraft. It is cautioned also 
that loss of sleep, tobacco, alcohol, 
age, and flying at high altitude with- 
out oxygen reduce the ability of an 
individual to see objects well at 
night. The Military Surgeon, Aug- 
ust, 1943, pages 192-194. 


A new nose electric gun turret gives the B-24 Liberator a total of 13 guns. 


Metallurgy 


Super-Aluminum Alloys for Air- 
craft Structures. Kenneth R. Jack- 
man. The first of a series of articles 
furnishing information for design engi- 
neers on weight-saving techniques ap- 
plicable to today’s production lines. 
In this article the writer discusses 
artificially aging 24ST aluminum 
alloy. Advances made in the struc- 
tural properties of 24ST Alclad sheet 
are outlined. A research program 
covering the practical usability of 
artificially aged 24ST aluminum alloys 
was inaugurated and is being carried 
on in the Engineering Test Labora- 
tories of the Consolidated Vultee 
Aircraft Corporation. It is stated 
that while the principles of strain 
hardening and of elevated-tempera- 
ture aging are well known, it re- 
mained for these laboratories to apply 
both these principles to practical air- 
craft production. Practical applica- 
tions of artificially aged prestretched 
aluminum-alloy material are dis- 
cussed. Sections of the article deal 
with the effect of cold-work on alumi- 
num alloys, investigations of cold- 
working phenomena, cold-working 
24ST extrusions, and Consolidated 
Vultee compression test methods. 
Aviation, August, 1943, pages 154-158, 
a 297, 298, 301, 302, 304, 305, 11 
illus. 


Military Aviation 


Bombing Strength Mounts. Bomber. 
The current trend of British bombing 
tactics and achievements is traced. 
The extent to which the 1942-1943 
winter offensive was greater than 
that of the 1941-1942 period is pointed 
out, and the advancement in British 
bomber types, improvement of tech- 
niques, the variety of the offensive, 
the campaign against enemy sub- 
marine production, and the disor- 
ganization of enemy centers are noted. 
Canadian Aviation, August, 1943, 
pages 94, 96, 5 illus. 


Other turrets 


are located in the tail and belly and on top of the fuselage. 
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SETTING THE PACE . 

ON EVERY PRODUCTION FRONT 
Sone 90% of clamping time— 
new designs for high speed pro- 
duction work, one hand operation. 
Non-creep replaceable grips, 
proof-tested steel construc- 
tion of forged clamp capacity. 
Quikcet 4 second clamp will 
hold tight even on tapered sur- 
faces without creeping. Fast rat- 
chet rod action under powerful 
fulcrum leverage. Screws, rods 
and handles copper plated against 
welding spatter. 

A complete line of modern time- 
saving clamps— both malleable 
iron and alloy steel: Dual Grip 
“C” Clamps; Heavy Duty Speed 
Clamps, Standard DeLux; Stan- 
dard Alloy-Steel; and Quick 
Lockcet, the last word in modern 
clamp design. Write today for circular. 


GRAND 


SPECIALWES 
» 3106 W. Grond Ave 


co. 
Chicago, III 


DIX AVIATION TYPE 
H& The unequaled quality of DIX Avia- 
tion Type Universal Joints is the result 
of using only special high quality alloy 
steel, hardened, treated and precision 
ground to infinite accuracy exceeding 


the rigid requirements of Army, Navy 
and Air Corps specifications AN-40236. 


%& By every test DIX joints excel with 
highest concentricity, greatest accuracy 
in surface grinding, flush ground rivets, 
greatest operating angle, in maximum 
strength with minimum weight, most per- 
fect functioning, in superior performance 
and total freedom from 
“rejects.” 


Write or wire for special 
catalog, data, prices, etc. 


DIX MFG. CO. 


603 EAST 55TH STREET 
LOS ANGELESII CALIF. 


PRECISION 
ADE 

\ PRODUCTS / 
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Precision Bombing. An article 
describing the technique of precision 
bombing, precision-bombing missions, 
and the types of bombs used. The 


| writer explains that a searching target 


| trated. 


| of 


analysis carried out before each mis- 
sion.enables United States bombers 
to drop explosives on vital points with 
accuracy. Results of the precision 
bombing of enemy territory are illus- 
The mechanism of the bombs 
is described. Some information is 
given on the Norden bombsight and 
its operation, illustrated by pictures 
of the exterior and a schematic dia- 
gram of a bombing area. Another 
section of the article covers aerial 
photography and the interpretation 
aerial photographs warfare. 
Life, August 30, 1948, pages 97-105, 
29 illus. 


Naval Aviation 


Navy Freight on Wings. 
John B. Goodman. Concerned with 
the Naval Air Transport Service, 
this article reviews its development, 
organization, functions, and record, 
reports the equipment it uses and the 
maintenance principles it follows, 
and presents figures on the number 
of,miles flown, number of passengers 


Lt. (j.g.) 


varried, etc. The primary purpose 
of this Service is defined as the supply- 
ing of men and materials to units of 
the fleet, advance bases, and shore 


establishments—wherever they may 
be—in order to keep the United States 
war,machine steadily operating. Con- 
tributions of commercial air-line ex- 
perience to N.A.T.S. executive per- 


sonnel, internal organization, and 
squadron operations are indicated. 
U.S. Air Services, August, 1943. 
Pages 14, 15, 42, 1 illus. 
Personalities 
Everybody Knows Him. Robert 


P. George A 
Richard H 


short biography of 
Depew, Jr., now coordi- 
nator of military projects for the 
Fairchild Engine and Airplane Cor- 
poration and formerly Executive Vice- 
President of the Taylorcraft Aviation 
Corporation. Well known through- 
out the aviation industry, Depew’s 
flying career began in 1911. His 
activities included those of exhibition 
flier, barnstormer, test pilot, flying 
instructor, aircraft salesman, army 
officer, aerial photography pilot, air- 
craft designer, engineer, charter-serv- 
ice operator, glider pilot, airport 
manager, autogiro pilot, operator of 
an aviation country club, and air- 
craft manufacturer. Air Trails, 
September, 1943, pages 37, 76, 80, 2 
illus. 


Photography 


Double Horizon. Pointing out that 
the chief value of aerial photographs 
lies in the fact that they are extremely 
detailed maps, the writer proceeds to 
describe the various kinds of aerial 


REVIEW—OCTOBER, 


1943 


photographs and their uses. §pegku: 
ing historically, he explains that the 
Hamilton Rice Expedition into he 
Amazonas in 1924 and 1925 established 
the utility of aerial photography jg! 
mapping vast regions where no groungl 
control was available. Geographig™ 
positions were fixed with the prismatig! 
astrolade along the routes of flight, 
It is stated that the photogram: 
metry of aerial photographs hag 
so perfected that refined topographie 
maps are now made in the laboratory 7 
and, therefore, that many engineep 
ing uses have appeared. The mogt! 
important of these are listed. : 
The value of aerial photography in 
warfare is discussed. The use of™ 
aerial photographs in locating im 
provised airdromes and in recone 
naissance is noted. Other sectiong 
cover the limitations of aerial photog. = 
raphy, types of photographs, photo | 
flying large areas, the identification 
of photographs, the determination of 
scale, and orientation. Air Tech, 
August, 1943, pages 21-31, 38, 49, 70, 
15 illus. 


Planes Blaze Trail for Alaska High- 
way. K. H. Siddall. An account of 
how aerial reconnaissance was used in 
the locating of the Alaskan Highway, 
Details are given on the method of 
stereoscopic photography which was 
adopted. It is reported that with this 
system of aerial photography, an 
average of 4 miles of line per day was 
located, which prevented the con- 
struction work from being retarded 
for lack of location. Flying, Septem- 
ber, 1943, pages 54, 56, 94, 99, 4 
illus. 


Vast Areas Mapped by Army Air 
Forces. Based upon a report made 
by the Director of the Geological 
Survey of the Department of the 
Interior to the Secretary of the In- 
terior, this article consists mainly of 
excerpts that explain a photographic 
method known as ‘“Tri-Metrogon” ‘ 
mapping. This system calls for the 
use of three cameras set up in an alr- 
plane so that they obtain a set of 
simultaneous exposures covering an 
area from horizon to horizon. In 
addition to a description of how the 
aerial photographs are taken, subse- 
quent steps in the procedure of de 
veloping these aerial photographs 
and compiling them into maps are 
detailed. Western Flying, August, 
1943, pages 86, 88, 3 illus. 


Our Aerial Spies. Capt. Arthur oth 
Gordon. Written in popular-maga- stit 
zine style, the duties and working por 
methods of photoreconnaissance pilots a 
are recorded. It is described how ; 


these men must depend on speed, 
vigilance, and resourcefulness as they 1.2 


carry out their photographic missions 600 
over enemy territory in unarmed 42 
Lockheed Lightnings. Notes are 


cluded on the supplementary work of 
interpreting the photographs, and 
individual experiences of several photo- 
reconnaissance pilots are related. 
Colliers, August 14, 1943, pages 16, 
50, 2 illus. 
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PO. R S 


Power per pound is 

the general criterion 

for aircraft engine 

valuation. Take-off 

power, size, life, reliability and altitude 

performance are important criteria but 

other things being equal there is no sub- 

stitute for “less weight.” In Cyclone 9 — 

powered planes the weight saving equals 
a extra passenger per engine. 

Ten years ago, the Cyclone 9 weighed 

12 pounds per horsepower. Since then, 

600 HP has been added at a cost of only 


420 Ibs. in materials, cutting the weight 


fatio to .97 pounds per horsepower. 


T TONNAGE 


Wright engineering developments 
made this power gain possible. The Dy- 
namic Damper, for example, added 20 
pounds weight but permitted an initial 
increase of 100 horse- 
power and opened 
the way to the pre- 
sent high ratings. To- 
day’s Cyclones use a 
steel crankcase which 


Cyclone crankshaft 
with Dynamic Damper not only permits an- 
other 100 horsepower increase but is ac- 
tually lighter than the forged duralumin 
case. Tripling its fin area, the Cyclone 


cylinder now produces 150 horsepower 


in the same cubic 
displacement which 
developed only 83 
horsepower in 1933. 

Thus Wright en- 
gineers have steadily extracted more and 


Cylinder development 
1933 — 1943 


more power for smaller expenditures of 
material, so that today’s Cyclone 9 is 
13.5% lighter than any other engine in 
the same power class. This 13.5% means 
175 lbs. advantage—or one passenger per 
engine—a payload bonus creating reve- 
nue dollars for the commercial operator. 
Wright Cyclones pay their way. 
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VIBRATION a Peace- 
Time Problem Too 


Very often costly repairs result 
from vibration-loosed connec- 
tions in your vacuum cleaner, 
radio, electric refrigerator and 
other household appliances. 
Boots Self-Locking Nuts, used on 
these appliances, will eliminate 
repair bills caused by this type 
of mechanical failure. Boots Nuts 
can't come loose, even under the 
severest vibration. After victory 
insist on products protected with 
vibration-proof Boots Nuts. They 
will be your assurance of more 
economical and efficient ser- 
vice from the household appli- 


ances you purchase. 


BOOTS 


AIRCRAFT NUT 


CORPORATION 


* 


THEY FLY WITH THEIR BOOTS ON—SAFER 


Normal vibration can severely tax a plane. But imagine the 
strain vibration puts on the fastenings of big bombers which 
have been npped and torn by enemy fire. That these huge 
craft, so pumished, don’t “shake apart” in mid-air is due in 
important measure to the stout, vibration-proof Boots Self- 
Locking Nuts they wear. 

Boots Nuts, used on every type of U.S. aircraft, can’t come 
loose no matter how severe the plane vibration. Lighter than 
any other nuts, Boots have greater re-usability too. In ad- 
dition, they withstand the corrosive action of oil, water 
or chemicals—literally “outlast the plane.” They simplify 
repairs and maintenance. And they meet the exacting speci- 
fications of all government aviation agencies. 


BOOTS 


Self-Locking Nuts For Application In All Industries 


GENERAL OFFICES 


NEW CANAAN, 
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Plastics and Plywood 


High-Frequency Heating. Based 
yon the work of Aero Research, Ltd., 
these notes deal with the use of high- 
frequency heating for setting syn- 
thetic glues. They show how the 
wring period for thick laminated 
wood assemblies is shortened with 
high-frequency heating because the 
heat is generated internally in the 

and the adhesive line usually 
pecomes 5° to 15°C. hotter than the 
adjacent wood. The article covers 
the method of applying high-fre- 
quency current, theory of the process, 
its basic formula, and the energy re- 
quired. Liquid adhesives that set at 
emperatures below 100°C. are ad- 
vised as being specially suitable for 
yse with high-frequency methods of 
heating. Aircraft Production, Aug- 
ust, 1948, pages 402-404, 4 illus. 


Engineering Aspects of Plastics. 
Henry Sang. A review of the present 
tatus of plastics in the light of the 
history of their introduction into the 
aircraft field and of the existing 
factual data that must be relied upon 
to guide the engineer in the evalua- 
tion of their present and _ potential 
importance. Charts give reasons why 
plastics are often better than com- 
peting materials for aircraft uses. 
They also show the various types of 
plastics suitable for aircraft applica- 
tions and the properties of plastics 
for stressed parts and summarize the 
principal available materials and 
molding and forming processes. Aero 
Digest, August, 1948, pages 163-165, 
168, 170, 175, 212, 301, 305, 9 illus. 
Problems Affecting the Use of Wood 
in Aircraft. Robert W. Hess. Prob- 
lems connected with the use of wood 
inaircraft construction are discussed. 
It is explained that the basic data 
available on wood have not been com- 
pletely analyzed and correlated for 
highly stressed uses where weight is 
important. In order to determine the 
comparative merits of various woods, 
35of the more common and abundant 
species were selected for examination. 
The ratios of their various strength 
properties to their weights (specific 
gavity) were arranged in numerical 
quence. It is stated that com- 
parisons indicated that a number of 
the previously neglected woods offer 
superior properties for specific uses. 
Properties of various woods are 
given in tabular form, and _ aircraft 
sttucture design considerations are 
tiscussed. Measures used to stimu- 
late the use of wood in aircraft are 
umerated. Mechanical Engineer- 
ing, September, 1943, pages 653-666. 

Plywood and Plastics—I. W. Nich- 
0. Part one of a series of articles 
® the aeronautical applications of 
lywood. This installment is con- 
‘med primarily with the synthetic 
"sins, which, used as bonding agents, 
ave made wood-constructed  air- 
planes practicable. It describes the 


‘ouree, action, properties, uses, and 
thermosetting and 
The various 


idvantages of 
Toplastic resins. 
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LEADING EDGE DUCT 


STABILIZER LEADING EDGE DUCT 

PLENUM CHAMBER 

TANLMEATE® UNIT 

Ram aiR SCOOP [TA HEATER 
~~ FUEL LINE TO TAIL HEATER UNIT 


~\_ HEAT EXCHANGER -> 
/ DETAIL “A 


ORECTED INTO DUCT) 
WING GATE IN OPEN POSIT.ON 


WING GATE ACTUATOR UNIT —— 

WING GATE IN CLOSED POSITION 

at 

(HEAT DIRECTED OVERBOARD) | 
/ 


EXHOUST TAIL PIPE 
/ 


CHEATER EXHAUST OUTLET 


HEAT EXCHANGER 


FLEXIBLE DUCT CONNECTED TO 
OUTBOARD EXHAUST STACK 


Pas 3 — DAMPER CONTRO 
| 
¥ TAL PRE 
> WING OUCT 
>» LINKAGE BETWEEN WING GATE 
» AND ACTUATOR UNIT ——— 
we 
OUTER PANEL LEADING EDGE ODUCT 
NOTE: 
ARROWS INDICATE GENERAL PATH OF 
CIRCULATING AIR 


STARBOARD SIDE WING ANTI-ICER INSTALLATION 
| IDENTICAL TO PORT SIDE (AS SHOWN) 


| HEAT ANTI-ICER SYSTEMS 


Heat, obtained indirectly from the exhaust gases of the plane, is utilized in the new anti- 


icer device developed by Consolidated Vultee and the N.A.C.A. 


types of adhesives are examined under 
their trade names. 

A supplementary table of the char- 
acteristics of different plywood ad- 
hesives shows the superiority of the 
synthetic type over those used in the 
past. The agents noted are: blood 
albumen, animal, vegetable starch, 
casein, urea-formaldehyde _ resins, 
phenol-formaldehyde resins, and ther- 
moplastic resins. Information listed 
for each includes: source, form sup- 
plied, cold or hot press, added in- 
gredients of mix, preparations for use, 
life of mixture, spreading and handling 
equipment, spread pounds per 1,000 
sq.-ft.-dry basis, pressing tempera- 
ture, and pressing time. Other data 
in the table refer to moisture content 
allowed in veneers, dry bond strength, 
wet bond strength, water resistance, 
mold resistance, heat and fire resist- 
ance, moisture transmission, exterior 
durability, relative cost, and special 
features. Flight, July 22, 1943, pages 
99, 102, 3 illus. 

Plywood and Plastics—II. In this 
second of a series of articles the writer 
continues a discussion of plywood and 
plastics for aircraft construction. In- 
formation is given on a new type of 
plywood known as laminated or im- 
pregnated wood in which the grains 
of the successive layers run parallel 
to each other or nearly so. It is ex- 
plained that for structurally important 
parts the British industry uses ply- 
wood of this variety. The strength 
properties of this material are listed. 
Following a study of molded plywood 
construction, the writer discusses the 
characteristics of wood veneer, the 
effects of moisture content, and glue 
spread. Flight, July 29, 1943, pages 
119-122, 9 illus. 


(See page 167.) 


A Plastic Age for British Aero- 
nautics. John 8S. Trevor. The view 
is expressed that the future of British 
civil aviation depends in a large meas- 
ure on the generous exploitation of 
plastics as materials of construction. 
A prosperous air transport service 
must depend on the use of economic 
aircraft—that is, planes designed to 
operate at the minimum fuel ex- 
penditure coincident with the maxi- 
mum speed for a given load. 

It is stated that plastic plywood and 
other new laminates are theoretically 
the ideal materials for the construc- 
tion and fitting up of both passenger 
and freight airplanes. The main 
economic and aeronautical advantages 
of plastics are listed and discussed. 
Aeronautics, August, 1943, pages 32, 
33 


Modern Plywood Technique Vital 
to New Plane Types. A. E. Salter. 
A detailed account of the fabrication 
procedures employed by Dominion 
Plywoods Ltd., a Canadian manu- 
facturer of plywoods and molded 
plywood aircraft components. The 
plywood manufacturing process is 
traced from the receipt of the raw 
material, in the form of single-ply 
sheets of different thicknesses, to the 
production of the finished bonded 
plywood panels. Features of the 
molding methods for components 
are also noted. Demonstrating how 
the development of new bonding 
techniques has facilitated the use of 
plywood, the advantages of this ma- 
terial for aircraft applications are 
listed and the two kinds of woods 
mainly used are named. Canadian 
Aircraft, August, 1943, pages 125, 
126, 128, 130, 132, 134, 150, 13 
illus. 
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A ROLLER BEARING AT 29,000 R.P.M. 


rINEERING REVIEW—OCTOBER, 1943 


in BOO-peGREE TEMPERATURES / 


“One of the toughest of all machines to 
design and build,’’ its makers have said. 
Ours was the job of supplying the roller 
bearing for a shaft spinning at 25,000 R.P.M. 
under 300-degree temperatures. This meant 
pioneering advances in the scientific heat 


PROGRESS-—for Aviation...and for Hyatt 


Thanks to Turbo-superchargers, our planes 
now fly higher and faster... with “full mili- 
tary power’’...at altitudes where the air is 
so thin that engines formerly lost four-fifths 
of their power. 


treating of metals to prevent ‘‘growth.” It 
meant improvements in grinding practices 
and refinement of surface finishing technique 
... establishment of new manufacturing 
routines and inspection procedures. 

The result: a new super-precision Hyatt Roller 
Bearing, with inner race. peripheral speed of 
10,000 feet per minute. 51 years of special- 
ized roller bearing manufacturing, research 
and progress made it possible. 


Have you a tough bearing assignment? 


#229 


BUILD FOR THE 


FUTURE WITH HYATT BEARINGS 


DIVISION OF 
WAR 


«GENERAL MOTORS 


HARRISON, 
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Postwar Aviation 
Planes and Our Peace. 


Harry 


and air transport operators 
pgiven by the President of Con- 
ted ‘Vultee Aircraft Corporation, 
also offers advice on solutions 
jgithese problems. The questions 
mght up include those of Govern- 
¢ ownership or Government part- 
ip in aviation activities; renego- 
policies; the disposal of surplus 

t after the war; and military, 
ercial, and private markets after 
‘war. Mr. Woodhead believes 
there should be free enterprise 
pered by any Government 

se in the management of aviation 
s; that renegotiation pro- 

be modified to permit the 

t manufacturers to build up 
equate financial reserves; and that 
the aircraft manufacturers should 
_ themselves for the guidance 
‘the Government with regard to 
the disposal of war-surplus equip- 
ment. Advocating the establishment 
of a world-wide aerial police force 
der the war, he estimates the num- 
ber of planes that would be required 
for such policing and for a permanent 
Uhited States air force large enough 
tonduct defense, research, experi- 
mental, and training operations. He 
tho indicates the extent of the com- 
market both at home and 


mercial 

tboad and offers some comments 
wi the future of private flying. The 
importance of aviation as a medium 
@ international good will and the 
teed for cooperation between air- 
ait manufacturers and air transport 


tors are stressed. Aviation, 
August, 1943, pages 122, 123, 333, 
3H, 337, 338. 


A Pilot’s Private Thoughts on 
Future Private Planes. Al Hansen. 
Apilot presents his views on the kind 
di postwar planes that are needed to 

ize private flying. His speci- 

call for a four-place airplane 

that will sell for $1,500. Both com- 
lortable and rugged, it should have a 
speed of 150-200 m.p.h., a 

ur fuel consumption of 8-10 
and a cruising range of 1,000 
He challenges, however, the 
wneeption of a “foolproof” aircraft, 
“ating that the airplane’s prime 
te is speed. While two-way 

, Standard instrument and para- 
equipment, and tasteful interior 
finish are listed as other requirements, 
Writer believes the following 
questions should be left to the decision 
€ individual purchaser: single 

® twin engines; wheel or stick con- 

% high or low wing; tricycle or 
‘aventional type landing gear; fabric, 

or plastic covering; open, 
or plane. West- 

mg, August, 1943, pages 44, 
4,100, Sillus. 


ihe States vs. Aviation. Oswald 
t. A member of the Civil Aero- 


tauties Board answers the i 
question 
Whether state governments should 


PERIODICALS 


have any part in the regulatory con- 
trol of air transportation in the future. 
His reply is that, by its very nature, 
air transportation is national in char- 
acter and, therefore, requires a single 
unified national regulation. Explain- 
ing the national rather than local 
characteristics that distinguish air 
transportation from other forms of 
carriers, he demonstrates some of the 
obstacles and economic burdens that 
would result from multiple-state regu- 
lation. Southern Flight, August, 1943, 
pages 28, 46. 

America’s Role in World Air Trans- 
port. A. N. Kemp. Indicating the 
postwar development of aviation and 
its social and economic influences, 
the President of American Airlines 
outlines some of the problems upon 
which the international growth of 
American air transportation depends. 
He presents his views as to the solu- 
tions of these problems and upon 
America’s status in the race for inter- 
national routes. Rejecting the terms 
“freedom of the air” and “sovereignty 
of the air” as being impossible to 
achieve, he offers the term “right of 
commercial air transport” as the goal 
to be reached. It is stated that right 
of commercial air transport provides 
for the innocent passage of one coun- 
try’s planes through the air over 
another country. The desirability of 
this arrangement is indicated by the 
fact that it depends largely upon recip- 
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rocal agreements. Air Trails, Sep- 
tember, 1943, pages 15, 70, 74, 1 
illus. 


Future Air Traffic and Municipal 
Planning. H. A. Hook. Tracing the 
trend of air traffic growth, the writer 
presents estimated figures on the 
amount of air traffic anticipated for 
the United States during 1950. Since 
the amount of traffic will depend 
upon the capacity of landing facilities 
to handle it, he urges foresight on the 
part of communities in planning ade- 
quate airports to take care of the re- 
quired volume. 


The traffic predicted amounts to a 
total of 70,000,000 flights—with air 
carrier flights numbering 5,000,000; 
point-to-point flights (other than air 
carrier), 20,000,000; and local flights 
and others not on flight plan (by 
present standards), 45,000,000. With 
regard to the responsibility of the 
municipalities, the writer maintains 
that they must make long-range plans 
for airport terminal systems properly 
located in relation to logical traffic 
patterns for their areas; that airports 
must be designed and located with 
due consideration to traffic trends and 
control problems; and that instru- 
ment-landing systems, in some cases 
with multiple runways, must be pro- 
vided to make the airports fully ef- 
fective. Western Flying, August, 
1943, pages 56, 116. 


Production 


The Possibilities of Shaved Gears 
for Aircraft Engines. A. W. Harris. 
Problems connected with the applica- 
tion, to the manufacture of aircraft- 
engine gears, of automotive methods 
of finishing gears by shaving are dis- 
cussed. Because of the probability of 
distortion during heat-treatment sub- 
sequent to finishing the tooth form, 
the writer suggests that the heat- 
treatment procedure be changed to 
make expansion more uniform and 
that an allowance be introduced in 
cutting the gear originally to com- 
pensate for this uniform expansion. 

Another objection to shaving has 
been the probability of highly con- 
centrated stresses due to cutter marks 
and the line of demarcation between 
the hobbed and shaved contour in the 
tooth fillet. The writer proposes a 
form of hob for giving smooth fillet 
contours that will blend with the 
shaved active profile of the gear. 
S.A.E. Journal, September, 1943, 
pages 329-333, 344 (Transactions), 
10 illus. 


Aircraft Mechanic’s Notebook. Part 
1 and Part 2. W. Dan McNamee. 
A series of articles presenting the shop 
notes of a mechanic on details of air- 
craft construction. Part 1 deals with 
the general airplane structure. It 
gives four rules pertaining to the 
drilling of holes and removing of 
rivets, emphasizing that careful work- 


manship is imperative for satisfactory 
production. Part 2 discusses current 
designs of aircraft structures, cover- 
ing the braced, monocoque, and semi- 
monocoque types. These are ex- 
plained in nontechnical language. 
Air Tech, July, 1943, pages 44, 60, 
. illus.; August, 1943, page 18, 2 
illus, 


Cutting Costs on Perforating Dies. 
EK. H. Ruder. Detailing the pro- 
gressive steps in its construction, this 
article is concerned with a new type of 
inexpensive perforating die developed 
by Curtiss-Wright. In addition to its 
low cost, the described die is claimed 
to offer a high degree of accuracy in 
simultaneous punching of multiple- 
hole patterns in any combination and 
to produce results that equal the ac- 
tion of a steel die. It may be made 
largely from nonessential materials 
by semiskilled labor. 

The steel line-up bushings, punches, 
and dies are secured in Masonite die 
stock by means of Cerromatrix, an 
alloy having a low melting point of 
about 248° and slight expansion upon 
solidification. During punching op- 
erations, the metal die shoes receive 
the vertical thrusts imparted to 
punches and dies, while the Masonite 
and Cerromatrix merely serve to pre- 
vent literal displacement of them. 
The use of Masonite facilitates the 
drilling of the die pads to provide 
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This Soviet worker 
in Yakutsk, Siberia, 
lives only 28 hours 
flying time from the 
Washington, D. C. 
airport. 


side Chungking 


It's 37 hours’ flying 
time from Kansas 
City to this Chinese 
student's home, our- 


ENGINEERING REVIEW 


OCTOBER, 1943 


will tis one 
Ppeaq f 
Newspaper, tional which 
Contrib this year as 9azines and 
Ution toward Cc "Soliday 
Standing of Clearer od 


The office of this 
newspaper publisher 
im Calcutta, India, is 13 hours’ flying time 
41 hours’ flying time from the Chicago air- 
from Times Square, port 


This Alaskan Eskimo 
lives near Fairbanks— 


A 23-hour flight from The Pacific atoll 


where this Fiji Island- 

er lives is only 34 

hours’ flying time 
from Denver 


Boston will put you 
in the office of this 
wholesale coffee 
dealer in Sao Paulo, 
Brazil. 


No man on earth lives more than 60 hours 
from your local airport... 


** 4 LOT OF THINGS are different in 

India than they are back home in 
Altoona,” wrote a 19-year old sergeant 
in the U. S. Air Forces to his mother 
in Pennsylvania. 


Never before in his life bad this 
boy travelled beyond Pittsburgh — 
until be flew to India in a Liberator 
bomber. 


To him — and hundreds of thou- 
sands of home-town American boys 
like him — India was a place “off there 
somewhere.” He'd seen it in the news- 
reels and travelogue films. In his 


geography book he'd learned some- 
thing about India’s crops and minerals 
and untold riches, and the funny way 
the people dressed. 


The world as it really is 


Now his letters from overseas — tell- 
ing how people talk and work and 
live in a strange land he never 
dreamed he'd see — are penetrating 
into the lives and thinking of bis 
family and friends in the town where 
be grew up. 

This is happening all over America 
today And when our boys come home 


again—from India and China and 
Britain and Dutch Harbor and Aus- 
tralia and North Africa — they'll think 
of the world as they know it really is. 


Not as isolated continents or sep 
arate hemispheres, but a clustering of 
nations whose individual welfare, in 
the peace to come, will depend upon 
the welfare of them ail. 

They know it can’t be otherwise, 
when no spot on earth is more than 
60 hours’ flying time from your local 
airport! 


In such a world, right now, we face 
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the necessity of. waging and winning 
a global war. Tomorrow — in a world 
shrunk still smaller because of even 
swifter long-range planes to come — 
we and all other nations must some- 
how contrive to get along together as 
neighbors. 


Air power — for peace 


There are bewildering problems 
ahead. But one thing is certain. The 
plane—by accelerating the inter- 
change of men, mail, merchandise, 
ideas, culture, and beliefs — will help 
to bring about a greater understand- 
ing between the peoples of the earth. 


And without understanding, there 
can be no lasting peace. 


(Orthographic projection, centered on London) 


A plane recently flew the 1400 air 
miles from London to Moscow on a 
special mission in the morning, return- 
ing that same afternoon. Top speed: 
400 M.P.H. 


Your sales manager 
in Brisbane cart: at- 
tenda meeting in San 
Francisco on short 


notice. Flying time: 
35 hours. 


Bombay 


(Polar azimuthal equidistant projection) 


Today’s planes, with their tremendous 
speed and long flying range, need not 
follow old established trade routes. 
The 9400-mile sea route from Neu 
York to Bombay is about a 3-week 
voyage, but the air route is only 7790 
miles. Flying time: 39 bours or less. 


CONSOLIDATED VULTEE AIRCRAFT CORPORATION 

San Diego, Calif. + Vultee Field, Calif. + Fort Worth, Texas 

New Orleans, La. * Nashville, Tenn. +» Wayne, Mich. 

Allentown, Pa. + Tucson, Ariz. - Elizabeth City, N. C. 
Louisville, Ky. Miami, Fia. 


Member, Aircraft War Production Council 
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QUICK FACTS FOR AIR-MINDED READERS 


Consolidated Vultee designed and perfected the long-range 
Liberator bomber — was the first to turn out multi-ton bombers 
in volume production on a moving assembly line. 


. 


Because teamwork means more bombers and an earlier vic- 
tory, the C lidated-designed Liberator is also being pro- 
duced by Ford, Douglas, and North American. 


Liberators and Catalinas have helped to provide a “complete 
shore-to-shore air cover” spanning the Atlantic as protection for 
convoys against Nazi submarines, according to joint statement 
by British Admiralty and Air Ministry. 


All transport planes, including the Liberator Express, are being 
equipped to carry standard stretchers for the evacuation of 
wounded, according to the Office of War Information. 


To protect Australia’s 11,000-mile coastline, the Royal Aus- 
tralian Air Force chose Catalinas as ships that can regard 
“journeys of 2000 miles or more as routine. Catalinas can 
remain in the air for thirty hours and can reach Australia’s 
remotest bases and return without refueling,” according to 
the C ith of A ia Department of Information. 


At the end of 1943, the United States will have about 865 air- 
ports, each with paved runways of 3500 feet or more. This com- 
pares with less than 100 such airports in 1940. 


There are 11 Consolidated Vultee plants in the United States. 


If these 11 plants could be put under a single roof, they would 
occupy a building 3 miles long and 5 city blocks wide. 


in addition to the Liberator bomber, Liberator Express trans- 
port plane, and the Coronado and Catalina patrol bombers, 
Consolidated Vultee also builds dive bombers, trainers, and 
torpedo planes. Above: the Valiant — basic trainer widely 
used by the Army, Navy, and Marine Corps. 


“O.K. for take-off!” Another huge Liberator bomber rolls 
off Consolidated Vultee’s moving assembly lines into the 
bands of the test pilots. On every aerial battle front, the 
speed, range, fire power, and precision bombing of the 
4-engine Liberator is helping to transfer the Axis dream 
of victory into a nightmare. 


UBERATOR (4-engine bomber) — CORONADO, CATALINA, (patrol bombers) — P4Y (anti-submorine plane) — LIBERATOR EXPRESS 
(transport) — VALIANT (basic trainer) — VENGEANCE (dive bomber) — SENTINEL (Flying Jeep”) — RELIANT (navigational trainer) 
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The 2 strong, tough alloys, 
"K” Monel and “KR” Monel, are 
non-magnetic down to 150° F. below— 


Unusual characteristics of 
these two alloys increase 


their range of usefulness 


Well-known properties of age-hardenable ‘’K”’ 
and "KR" Monel are strength and hardness equal 
to that of some heat-treated alloy steels. Lesser 
known but also important are two other chara’ 
teristics exhibited by these metals: 


1.K" and “KR” Monel remain non-magnetic in 
all conditions, at temperatures far below those 
encountered in actual service. 


2. "K" and “KR” Monel retain room temperature, 
ductility and toughness at sub-zero tempera- 
tures. 


Magnetic Permeability and Curie Point 
of “K” MONEL and “KR” MONEL 


Magnetic 
Transformation 
(permeability 
(air =1.02 max.) of 1.020 F.) 


Soft (quenched)... . 1.001 —200 
Quench and 
age-hardened.. ... 1.002 —150 
Cold-drawn....... 1.001 — 200 
Cold-drawn and 
age-hardened 1.002 —150 


For these reasons, in addition to their usual ap- 
plications, “K" and "KR" Monel are used where 
magnetic disturbances must be avoided or eddy 
currents minimized . . . as in magnetic surveying 
equipment and important applications in air- 
craft structurés and instruments. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL STREET, NEW YORK 5, N.Y. 


sage 


MECHANICAL PROPERTIES AT LOW TEMPERATURES 


offset) psi. 


(6.20% 


Tensile Elonga- 
tion in 

rie 2 in. 
per cent 


125,900 


134,600 


157,300 15.5 


171,550 17.3 
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jpenings for the line-up bushings, 
punches, and dies. While the low 
st of the die justifies its use in mass- 
roduction applications, the writer 
does not recommend its employment 
for making less than 100 parts. The 
ticle relates how the punch and die 
were developed and how they are 

. Aviation, August, 1943, pages 
165-167, 314, 316, 10 illus. 


Motion Study. John W. Hendry. 
{study of how production can be in- 
messed through the elimination of 
unecessary effort on the part of the 
gorkers. As defined, the object of 
motion economy is not to produce 
more parts in the same cycle but 
rather to produce the same number 
of parts in a shorter time cycle, thus 
decreasing the worker’s fatigue. Six- 
ten conclusions are presented: (1) 
The operator’s confidence must be 
obtained. (2) Maximum thought 
must be given to tool design. It is 
advised that a mock-up might be 
yorth while in order to determine 
ifeffort is being wasted. (3) Lifting 
should be mechanized as much as 
posible. (4) On assembly work, 
curved movements have been proved 
tobe more effective. (5) This means 
also that the hands must not cross. 
(6) One hand should never be used as 
a vise. (7) Where possible both 
hands should be used. (8) Watch 
hands; empty transport is uneco- 
nomic. (9) Tools for bench work 
should be “anchored.” (10) Gauges 
can be permanently fixed. (11) 
Racks should not be placed more than 
lj in. from the feed. (12) Every use 
should be made of gravity (a) for 
feed, (b) for putting aside. (13) 
A sense of rhythm should be incul- 
cated. (14) Concentration switch 
should be reduced. (15) Watch seat- 
ing. (16) Look after lighting, make 
full use of refraction. Aircraft Pro- 
duction, August, 1943, pages 381- 
384, 3 illus, 


Assembly Line Methods. F. H. 
Hillman. Methods used at the Doug- 
iss plant to prepare engines for in- 
stallation in Liberator bombers and 
Dauntless dive bombers are described. 
The handling of engines at the Tulsa 
plant is accomplished by means of an 
engine-preparation line that is similar 
lM principle, on a small scale, to an 
airplane assembly line. The various 
steps in the preparation of the engines 
are traced and illustrated. Auto- 
motive and Aviation Industries, August 
15, 1943, pages 34-36, 87, 4 illus. 

Widespread Use of Conveyorized 
Assembly Systems. A survey of the 
aircraft companies that are employing 
mechanized conveyer systems for 
assembly operations, with brief com- 
ments on features of some of the 
methods. The companies named 
are: Lockheed Aircraft—latest to 
tdopt the moving-assembly technique 
and the company given primary con- 
tideration by the article; Beil Air- 
Brewster Aeronautical Com- 
Wei Consolidated Vultee; Curtiss- 

tight Corporation; The Glenn L. 

artin Company; North American 
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The moving conveyer line system enables Packard to mass-produce Rolls-Royce engines 
formerly built by hand. 


Aviation; Republic Aircraft Corpo- 
ration; Chance Vought Division of 
United Aircraft; Eastern Aircraft 
Division of General Motors; Piper 
Aircraft Corporation; Boeing Air- 
craft Company; Ford Motor Com- 
pany; Douglas Aircraft Company; 


and Fisher Body Djgjsion of General 
August, 1943, 


Motors. Aero Dige 
pages 182, 183, 2 illus. 


Airacobra Wings. John E. Rae. A 
description of Bell Aircraft Corpora- 
tion’s constant-motion productionlines 
for wing panels. Operations on the 
parallel, conveyerized lines include 
not only assembly of the wing panels 
but also fabrication. The article 
features the fact that this production 
system permits the employment of in- 
experienced women for 85 per cent of 
the work. With the operations broken 
down into small specialized jobs, the 
wing-assembly department is divided 
into three major divisions: bench 
assembly, subassembly, and final as- 
sembly. The work of each group is de- 
picted and details are given on the 
processes carried out by the assembly 
and feed lines. Flying, September, 
1943, pages 103, 104, 114, 4 illus. 


Infra-Red Radiation. To illustrate 
the use and advantages of infrared 
ray heating methods, two recent prac- 
tical applications that utilized Metro- 
vick equipment are described. In 
one case the manufacturer was faced 
with the problem of providing a more 
serviceable finish to large metal as- 
semblies. This involved the drying 
of several coats of paint and, in some 
cases, a considerable area of putty 
filling also, with an existing oven 
capacity that was quite inadequate 
to deal with the new requirements. 
The other successful solution was 
applied to the problem of preheating 
41/,-0z. solid steel caps in preparation 
for tinning. 

Some of the advantages of the in- 
frared system of radiation are outlined 
as follows: Baking times are con- 
siderably reduced; the apparatus is 


ready for immediate operation simply 
by movement of a switch, no oven- 
warming period being required for 
the equipment; the amount of radia- 
tion is easily adjusted and the unit 
construction of the assembly makes 
it possible to reconstruct the entire 
plant to suit modifications or new 
types of components; results can be 
determined to very close limits; and 
variations in the quality of the finished 
product may be discerned immedi- 
ately. In addition to an improved 
process for incorporation in the paint- 
drying stage, infrared heating is 
recommended for other applications. 
These include: (1) preheating metal 
plates prior to processing; (2) ex- 
pansion for shrink fitting; (3) heat- 
ing thermoplastic materials for bend- 
ing or molding; (4) dehydrating, such 
as removal of moisture from electrical 
machinery, fabrics, composition 
boards, foundry molds, etc. Aircraft 
Production, August, 1948, pages 405, 
406, 6 illus. 


Curtiss-Wright Well Organized for 
Warplane Production. Joseph 
Geschelin. Contributions to the war 
made by Curtiss-Wright Corporation 
are outlined. Production operations 
at New York Plant 2, which produces 
the P-40 pursuit plane and the C-46 
Commando cargo plane, are sketched. 
Illustrations enable the reader to 
visualize the widespread scope of 
production operations. Automotive 
and Aviation Industries, August 15, 
1943, 20-23, 90, 91, 14 illus. 


Canadian-Built ‘“‘Lancasters.” Wil- 
liam A. Hunter. Although this article 
is concerned with the Canadian ver- 
sions of Lancaster bombers as they 
are built by Victory Aircraft Ltd., 
it deals not so much with the fabrica- 
tion and assembly methods as with 
details of the main assembly itself. 
After a brief review of the origin and 
general design of the Lancaster, par- 
ticulars are given on its floor section 
center section, wing assembly, com 
pleted fuselage, fuel tanks, retract 
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On a number of the new super transports and bigger bombers the eranksh 
design trend is toward tail skids to help land the plane safely. TAIL SKID RETRACTOR Autom 
Septem 

The tail skid, including shock struts which cushion the landing YD ius, 
impact, can be lowered or retracted by this Pacific Actuator, Model Spee 
detaile 

E-1181. 

Although this small Pacific Actuator weighs less than 14 Ibs. it af the 
will withstand a tension or compression load of 12,000 Ibs. (static). — 
and its 
It is a complete power pack suitable for low temperature opera- — 
tion and is furnished with thermal protection and electrical ae 
connections. air-coc 
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hie undercarriage, underslung en- 
“pines, engine fairings, and flap opera- 
», Also examined are its internal 
struction, crew accommodation, 
ols, electrical installation, and 
system. Commercial Aviation, 
ily, 1943, pages 46-50, 53, 54, 56, 
63, 64, 48 illus. 


‘Conveyor Teardown and Reas- 
y Technique Speeds Power- 
Production. W. G. Guthrie. 
description of the Allison progres- 
ave system for tearing down and re- 
memblying each engine after the 
mitial “green” test run. The basis of 
he system is a loop conveyer. En- 
coming off the green test start 
n one side of the loop, where they 
Me torn down. In the middle of the 
» the parts, after careful washing, 
"ge examined by both Army and com- 
may inspectors. On the far side of 
loop they are progressively re- 
mbled. Dividing the work of 
sassembly into the same number of 
Mations as the teardown makes it 
ssible for parts to flow directly 
geross the conveyer loop. It is 
daimed that this continuous conveyer 
hod of engine teardown and re- 
membly reduces the amount of plant 
pace required, lowers the number of 
fan-hours per unit, improves work- 
Manship in reassembly, simplifies in- 
@ection procedure, and accelerates 
ment of finished engines. In- 
ed in the numerous illustrations 
"Ba diagram showing the principle of 
K | D Mangement for the conveyer sys- 
tm. Wings, August, 1943, pages 
00-614, 22 illus. 
Big Plant Expansion at Ohio Crank- 
thaft. Joseph Geschelin. The ex- 
ion of the plant of the Ohio 
nkshaft Company, carried out to 
keep pace with war production, is de- 
sribed. Plant changes made to in- 
tease the production of aircraft 
trankshafts are described and manu- 
facturing operations are illustrated. 
Automotive and Aviation Industries, 
seeder 1, 1943, pages 20-24, 14 
illus. 

Speed Was the Spur. A group of 
detailed photographs illustrates the 
production processes employed by 
Chance Vought for the manufacture 
of the Navy Corsair. This is supple- 
mented by a description of the fighter 
ind its design features. Built mainly 
to fulfill the requirement of speed, the 
Corsair is reported to have the small- 
et possible fuselage for a 2,000-hp. 
air-cooled Pratt & Whitney Double 

asp engine. Its design incorpo- 
tates all possible elimination of pro- 
tuberances that might cause drag, 
with spot welding and flush riveting 
utilized throughout the construction. 
Vombining speed and maneuverabil- 
ity, the Corsair is said to perform well 

rails, September, 1943, pages 
18-21, 11 illus. 

Production Planning Through Time 

A y Analysis. Benjamin F. Smith. 
0 is outlined for the coordination 
Work operations through the cor- 
Y sequenced and properly timed 


CALIF. 
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moving of specialized operation crews 
from jig to jig where the jigs them- 
selves cannot be moved on a conveyer 
line. Based upon time-study data, 
this planned production system is 
claimed to increase rate of produc- 
tion, efficiency, and quality, elimi- 
nating the possibility of groups of op- 
erators being overworked while others 
are kept idle because their work is not 
yet ready for them. Mathematical 
calculations help to explain the basis of 
the plan and illustrations of the forms 
used for the system are presented. 
One is a form for listing elements of 
an assembly operation based on time- 
study data; another is a list of 
assembly operations in rearranged 
sequence dictated by production- 
plan requirements; the third form 
is for listing assembly operations, with 
the number of men assigned to each, 
by shifts; and the fourth embodies 
analysis of elements of an assembly 
operation. Representing one shift, 
this latter form includes detailed in- 
formation such as workers’ names and 
classifications, man-hours, and elapsed 
time. Advantages of the system are 
summarized. Aero Digest, August, 
1943, pages 255, 257, 259, 261, 4 illus. 


Production Problems of the Coro- 
nado Flying Boat. E. P. Meyers. 
Problems connected with the pro- 
duction of the Coronado flying boat 
are outlined and mnufacturing op- 
erations are described. It is explained 
that because of the size of the Coro- 
nado, problems arise in connection 
with the weights to be handled in 
assembly. The mating of the wing 
to the hull in final assembly, for ex- 
ample, involves the accurate lifting 
and positioning of 25,000 lbs. Auto- 
motive and Aviation Industries, Sep- 
tember 1, 1943, pages 38-41, 60, 62, 
10 illus. 


Now It’s Canada-Made. After a 
brief review of the circumstances 
that led to the production of Lancaster 
bombers by Victory Aircraft Ltd. at 
Malton, Canada, some general speci- 
fications of the Lancaster are noted. 
Figures are given on its dimensions, 
weights, engines, and armament. It 
is pointed out that the Lancaster is 
without dual controls and a feature of 
its equipment which receives comment 
is the inflatable dinghy that can be 
released from any part of the bomber 
by use of a cable running the whole 
length of the fuselage. Canadian 
Aviation, August, 1943, pages 57, 
58, 120, 3 illus. 


Quality Control. K. Hayward. The 


application of quality control to 
smaill-quantity output in the aircraft 
industry is illustrated by an article 
describing the quality control methods 
adopted by the Bristol Aeroplane 
Company in their machine shops. 
Details are given on the control-chart 
technique employed, the scheme of 
training personnel, and the handbook 
prepared for use in conjunction with 
the quality-control work. In the 
application of the system, it is ex- 
plained that the maintaining of charts 
is reduced to cases where compara- 
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tively close limits are being produced. 
The article also examines how sample 
checks are conducted, how defectives 
are dealt with, the purpose of the 
specimen control chart, and _ the 
flexibility of the technique applied 
by the Bristol company. A chart 
outlines the various stages involved 
in the quality-control process. 

In summary, it is stated that the 
Bristol Aeroplane Company has 
proved that the claims for quality 
control as applied through the con- 
trol-chart technique to mechanical 
manufacture are thoroughly justified. 
The amount of work produced which 
had to be scrapped or corrected under 
the previous production and inspec- 
tion systems has been considerably 
reduced and a more consistent product 
has resulted. It is stated further 
that the extent to which the control- 
chart system can be introduced for 
the purpose of maintaining high 
standards of production by assuring 
that changes in quality are immedi- 
ately seen is almost unlimited. Air- 
craft Production, August, 1943, pages 
359-363, 6 illus. 


Production Illustrations. A. D. 
Pyeatt. In the concluding installment 


‘of a two-part article, additional uses 


for three-dimensional drawings in the 
aircraft industry are examined. This 
installment explains the employment 
of three-dimensional illustrations in 
portraying structures, systems, engi- 
neering installations, jobs, sub- 
assemblies, outside-vendor items and 
miscellaneous manufacturing opera- 
tions. Flying, September, 19438, 
pages 106-108, 114, 4 illus. 


Production Methods at Victory Air- 
craft. Eric Crawford. As originated 
by its British designers and adapted 
by its Canadian manufacturers, the 
construction and assembly proce- 
dures of the Lancaster bomber are de- 
scribed. Built around the 34-ft. 
long bomb cell, the breakdown of the 
Lancaster’s design into distinct units 
has resulted in a minimum of fitting 
and installation to be done on the 
final assembly line, which involves 
41 stages. An outline sketch indi- 
cates the 31 subassemblies of the air 
frame, and the processes of fabri- 
cating the wing center section and the 
outer wing are specially observed. 
Canadian Aviation, August, 19438, 
pages 59-66, 27 illus. 


P-38s Roll from Mechanized Line. 
A description of the new production 
line system under which Lockheed 
Lightnings are being built. With this 
production scheme, the airplanes are 
carried down the floor on a chain 
conveyer exactly as in automobile 
assembly. There are three mecha- 
nized linesin the final assembly hangar, 
each of which is utilized for a differ- 
ent part of the manufacturing proc- 
ess. Although the conveyer’s present 
rate of motion is reported to be 4 in. 
per min., it is expected that a faster 
tempo will be attained. The article 
also explains the mechanical opera- 
tion of the line and the method of 
assigning assembly jobs. Western 


isco. 


Calibrations on meter face 
are easily read 


MODEL 500A ELECTRONIC FREQUENCY METER 


Model 500A is a direct reading Elec- 


tronic Frequency Meter to read the 


frequencies in the range between 10cps and 50kc. At 
the higher frequencies you can measure the frequency 
difference between two radio frequency signals. In 
crystal grinding you can quickly measure the deviation 
from standard. As with all -/p- instruments, simplicity 
and speed of operation plus high accuracy are prime 
virtues. Excellent accuracy; plus or minus 2% of the 
full scale value: Good sensitivity; variation of the in- 
put voltage from 0.5 volts to 200 volts will affect the 


meter by not more than plus or minus 1%. Readings 


are independent of line voltage since a variation from 
105 volts to 125 volts will affect the meter by not 
more than plus or minus 1%. 

Get full particulars about this new -/p- instrument 
today. Data sheets will be sent you promptly and 
without obligation. Ask, also, for your copy of the 

new -hp- catalog which gives 
full information about other -/p- 
instruments and explains many 


/ standard tests and measurements. 
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fiying, August, 1943, pages 40, 41, 3 


Aircraft Industry Under- 
Rapid Expansion. A descrip- 
eis given of the expansion of the 
(inadian aircraft industry, which as 
ate as 1940 was producing only two 
a week. It is stated that since 
the middle of 1940, 8,000 planes have 
heen produced and that the industry 
now 3 100,000 workers. Break- 
down figures are given on the number 
and types of aircraft produced to the 
ad of May, 1943. Automotive and 
Aviation Industries, September 1, 
1943, pages 25, 86, 1 illus. 
How to Glue. Conditions that 
are essential in the making of a strong 
joint are described. The char- 
acteristics of the different types of 
are discussed. Glider building 
atthe Ford plant is given as an ex- 
ample. Aviation Service Magazine, 
July-August, 1943, pages 22, 23, 26, 


us. 

“Share the Shortcuts” Is the Rule 
in Canada. E. J. Tangerman. The 
Canadian plan for distributing prize- 
winning suggestions to aircraft plants 
is outlined, and six typical produc- 
tion-facilitating ideas are related. 
One is for cowling locking tools, an- 
other for stack-drilling plywood, a 
third for reclaiming Pyrolin. A 
fourth suggestion originated a beader 
for 4-in. tubing; the fifth, a quick- 

ing flanging die; and the sixth, 
atool for mounting tires. Emanating 
from six different factories, these ideas 
were circulated among all Canadian 
tireraft plants for general use. Wings, 
aot 1943, pages 620, 621, 8 
us, 


Assembly Fixture Design for Cana- 
dian Lancaster Aircraft. Griffith P. 
Taylor. A description of the as- 
embly jigs on which Canadian-manu- 
fetured Lancaster bombers are pro- 
dueed. The essentials of the designs 
are discussed under three headings: 
accessibility, stability, and mov- 
ability. It is related that, wherever 
possible, these jigs are supported on 

points. Canadian Aviation, 
ust, 1943, pages 68-70, 117, 6 
illus. 


Propellers 


The Science of Airscrew Surgery. 
As performed by the de Havilland 
ompany, propeller-repair processes 
are described. The “hot” band and 
“cold” band techniques of straighten- 
ing Duralumin blades, the manipula- 
live treatment for realignment of 
blade edges, the straightening of 
spider arms inside the hub, and the 
repair of bullet holes are among the 
procedures examined. Details are 
sven on the apparatus performing the 
yarlous operations, particularly those 
or uncurling and restoring the pro- 
eller blades. It is reported that 
‘out 66 per cent of the Duralumin 

es brought to the de Havilland 
Npair factory are capable of being 
"stored to service. The Aeroplane, 
Jaly 9, 1943, pages 46-48, 7 illus. 
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Current passing through electrically 
conductive rubber along the leading edge 
of a propeller blade heats it sufficiently to 
prevent the formation of ice during flight. 
(See page 185.) 


How to Service the Wood Propeller. 
Methods of determining whether a 
propeller can be restored to perfect 
condition in the shop are described. 
The equipment required for pro- 
peller service is listed. Other sections 
cover varnish removal, driving out 
excess moisture, removing solder from 
the screws so they can be tightened, 
tightening rivets, tipping, balancing 
the propeller, applying wood filler, 
repairing the fabric, varnishing, and 
the installation of the propeller. 
Aviation Service Magazine, July-Au- 
gust, 1943, pages 8-15, 5 illus. 


Stress Analysis 


Introduction to the Theory of Photo- 
elasticity and Its Application to Prob- 
lems of Stress Analysis. 
Arthur. When problems in stress 
analysis are not reasonably suscep- 
tible to mathematical treatment, the 
investigator may turn to experi- 
mental methods, and one of the most 
useful of these is the photoelastic 
method. It is explained that this 
method is based upon the fact that 
transparent materials, when stressed, 
undergo changes in their optical prop- 
erties which can be measured and re- 
lated to the applied stress. 

The experimental procedure con- 
sists of making a transparent model 
of the structure being analyzed. The 
model is loaded similarly to the pro- 
totype and the resulting optical ef- 
fects are examined. The optical 
arrangement used for this examina- 
tion is called a polariscope. This 
consists essentially of a polarizer and 
an analyzer, between which the model 
is placed. When light is passed 
through the arrangement and the 
model is viewed through the analyzer, 
the polarizer exhibits light and dark 
fringes, the pattern of which depends 
upon the stress distribution in the 
model. There are two polariscopes, 


119 


the plane polariscope and the circular 
polariscope. In addition to these 
there is the photoelastic interfer- 
ometer. 

With the aid of illustrations, the 
writer presents the detailed physical 
picture of these instruments. In 
order to do this he first considers the 
nature of light. The article is con- 
tinued under sections covering the 
Nicol prism; plane and circular 
polariscopes; the propagation of 
light in a crystal; artificial double 
refraction produced by strain; iso- 
clinics; isochromatics; and the photo- 
elastic interferometer. The Journal 
of The Royal Aeronautical Society, 
August, 1943, pages 263-272, 13 illus. 


Superchargers 


Inlet-Air-Temperature Correction 
in a Roots Supercharger. F. A. 
Hiersch. This paper gives an equa- 
tion in which volumetric efficiency 
may be substituted to obtain an inlet- 
air-temperature correction in a Roots 
supercharger. Calculations from ex- 
tensive test data indicate that the use 
of this equation yields uniformly 
consistent values over the pressure 
range given. Comparison of these 
values, obtained by the use of a “‘speed 
coefficient,”’ indicates a constant nu- 
merical difference in most cases, the 
correction by the equation being 
characterized by lower numerical 
values than those obtained by means 
of the speed-coefficient correction. A 
typical application of the equation is 
given at the close of the paper. 
Transactions of the A.S.M.E., August, 
1943, pages 697-700. 

German Automatic Supercharging 
System. A description of the super- 
charger system used on the Mercedes- 
Benz DB. 601A engine which is fitted 
to the Messerschmitt ME 109 and 
ME 110 and the Heinkel HE 111P. 
The article explains how the super- 
charger speed is automatically varied 
with altitude by a hydraulic coupling. 
A sectional drawing of this coupling 
is shown. 

The supercharger impeller, which is 
driven through a small double-sided 
hydraulic coupling, is also described, 
and other features of this super- 
charger are discussed. Parts of the 
supercharger are illustrated and there 
is a diagram of the oil supply and 
pressure capsule system. The Engi- 
oo July 16, 1943, pages 48-51, 3 
illus. 


Testing 


Initial Performance Testing. R. G. 
Worcester. It is explained that ini- 
tial performance testing is an ac- 
curate but not an exhaustive process. 
The aim is to form a basis of test re- 
quirements that can be applied to all 
types of normal civil and military air- 
craft. Important aspects of testing 
are discussed. 

The measurement of landing and 
take-off runs with a slow-speed motion 
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with VarD precision Plug Gages 


If you are manufacturing or are assembling 
units in which there are pipe connections threadtd 
to the Army-Navy Specification, AN-GGG-P-363, 
you will need accurate pipe plug gages. 

These VARD Pipe Plug Gages will quickly 
check the Major and Minor Diameter of internal 
threads, the thread form and truncation as well 
as lead and minimum length of threading. 

VARD Pipe Plug Gages are made to American 
Gage Design standards and the Army-Navy Spe- 
cification. They may be obtained in a full range 
of sizes 1/16th-inch to 6-inches diameter. All 
VARD Pipe Gages are made of selected tool steel, 
hardened, ground and finished to the specified ae 
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icture camera is given. Climbing, 

giding, spinning, stalling, and speed 
are discussed. Aeronautics, 
t, 1943, pages 44-46, 2 illus. 

A Simple Hydropress Formability 
Test for Sheet Metals. G. C. 
Barber. Formability tests conducted 
to provide aircraft engineers with 
data concerning the extent to which 
metal sheets may be bent, stretched, 
g compressed under the rubber 

of the hydropress are described. 

The conditions of testing, the rela- 
tive formability of substitute metals, 
the formability tests used in examin- 
ing sheet metals, and the formability 
predicted by stress-strain diagrams 
are discussed. Mechanical Engineer- 
ing, September, 1943, pages 643-646, 
[Lillus. 

Can We Reach the Speed of Sound? 
louis S. Wait. This article is con- 
cemed not so much with a study of 
whether a speed of 700 m.p.h. can be 
reached as with the test pilot’s role 
in helping to attain that goal. The 
importance of the test pilot’s work 
in obtaining data for the further de- 
velopment of airplanes is stressed. 
His duties, working procedures, and 
the information that must be fur- 
nished by engineering flight tests 
are outlined. In addition, a descrip- 
tio is given of the photographic 
method of obtaining flight data. 
Air Trails, September, 1943, pages 
28, 29, 87, 88, 4 illus. 


The Sundstrand Model 1000 high-speed 
hand-sander. (See page 185.) 


Tools and Equipment 


Some Facts Concerning Band Saws. 
H. J. Chamberland. <A study of the 
characteristics of hardened-tooth band 
saws which indicates the efficiencies 
and economies of using this type in 
preference to spring-tempered hand 
saws. Based upon tests conducted in 
aircraft plants, among the claims 
made for the hardened-tooth saws 
are that: They are estimated to 
iect a $3,000 saving for each 2,080- 
T. year on the cutting of Masonite 
tone; they are estimated to cost 
$2.11 against the $7.56 cost of spring- 

mpered saws in one case; and, in 


another case, with a 10-hour saving, 
the cost of operating a hardened-tooth 

td was computed to be $1.00, as 
‘ompared with the $5.05 cost of 
§pring-tempered bands. 
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The primary reason advanced for 
the greater efficiency of the hardened- 
tooth band saws is the scientific heat- 
treatment to which they are sub- 
jected, whereby various degrees of 
heat are applied to the band to afford 
a maximum hardness at the extreme 
tip of the tooth. Another reason is 
attributed to the fact that their teeth 
are milled instead of punched. The 
importance of having the correct 
depth of hardness is also discussed. 
Aero Digest, August, 1943, pages 232, 
234, 307, 4 illus. 

Revolutionary Method of Cutter 
Grinding. J. E. Rogers. Replacing 
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the vitrified wheel formerly used, the 
successful application of resinoid bond 
grinding wheels to tool and cutter 
grinding is described. As a result of 
employing this grinding medium it is 
claimed that not only was the quality 
of the milling cutter grinding im- 
proved but grinding and sharpening 
costs were also lowered. The opera- 
tions are discussed under the follow- 
ing headings: cylindric grinding; re- 
gashing process; backing off; and 
finish grinding. Advantages obtained 
in each case are given. Commercial 
Aviation, July, 1948, pages 116, 118, 
9 illus. 


Training 


Pre-Flight Toughens ’Em. Major 
Gen. Barton K. Yount. With an 
introductory foreword by Major Gen- 
eral Yount, head of the Army Air 
Forces Flying Training Command, 
this is the first of a series of articles on 
all the schools of the Command. 
Part I covers the purpose, curriculum, 
and activities of preflight school. It 
tells how during an intensive 9-week 
course the preflight student attends 
classroom sessions on algebra, trigo- 
nometry, physics, radio code, aviga- 
tion, the organization and function 
of the Army Ground Forces, mete- 
orology, naval vessel and aircraft iden- 
tification, and other subjects that 
facilitate his learning to become a good 
pilot, navigator, or bombardier before 
he ever steps into a cockpit. In order 
that courses may be directed to meet 
the needs of each air job, separate 
preflight schools have been estab- 
lished for pilot cadets and for those 
who will be bombardiers and navi- 
gators. The locations of each of the 
preflight schools in the West Coast 
Training Center, the Gulf Coast 
Training Center, and the Southeast 
Training Center are listed. Aviation, 
August, 1948, pages 124, 125, 321, 
322, 325, 326, 3 illus. 

School for Super-gunners. An 
article on the activities of the Central 
Gunnery School of the Royal Air 
Force. Since the students are selected 
gunners from operational squadrons 
and fighter pilots who have already 
been in combat, the primary purposes 
of this school are to set the highest 
possible standard for gunnery in the 
Royal Air Force and to develop the 
technique of air-gunnery instruction 
through the exchange of experience. 
Two wings are operated: One, the 
Gunnery Leaders’ Wing, qualifies air 
gunners and wireless operator air 
gunners to take charge of all aspects 
of gunnery training in their squadrons 
or training units; the other, the Pilot 
Gunnery Instructors’ Wing, trains 
selected pilots to become air-firing 
instructors. Because the emphasis 
is on marksmanship, the major part 
of the school’s syllabus is carried out 
in the air, although ground instruc- 
tion forms some part of the course. 


From a visit to the school, the type of 
exercises performed by the combined 
operations of the two Wings is de- 
scribed. 


Three flights for different exercises 
are performed by the Fighter Wings: 
first, a Fighter Combat Flight in 
which Spitfire exercises against Spit- 
fire with camera guns; second, a 
Bomber Combat Flight, which takes 
part in joint exercises with the Well- 
ington planes of the Gunnery Lead- 
ers’ Wing; and, finally, an Air Firing 
Flight in which drogues are employed. 
Flight, July 8, 1948, pages 46-48, 3 
illus.; ‘Air Gunnery University,” 
The Aeroplane, July 9, 1943, pages 
41-43, 5 illus. 


B-25 School. William D. Stroh- 
meier. A detailed account of the in- 
tensified course of instruction given to 
B-25 Replacement Training Units at 
the Columbia Army Air Base in South 
Carolina. Although particular em- 
phasis is upon the training of pilots, 
the training of the rest of the bomber 
crew is touched upon and notes are 
included on the performance qualities 
of the North American Mitchell 
bomber. Cautions, problems, and pro- 
cedures which are drilled into recruits 
are reviewed. 

Like Operational Training Units 
(which are devoted to the training of 
whole bomber groups instead of 
individual crews), Replacement Train- 
ing Units provide a_ three-month 
transitional period from the time the 
pilot is graduated from Advanced 
Flying School until he goes into actual 
combat. All flight and ground train- 
ing of the R.T.U. members is divided 
into two phases of 6 weeks each. In 
Phase I individual and specialized 
instruction is given to each class of 
trainees; in Phase II entire bomber 
crews are trained as teams. The 
flight training comes under four cate- 
gories: transition, navigation, com- 
bat tactics, and bombing training. 
All training flights are known as 
missions and the trainee-pilot’s prog- 
ress is marked by the issuance of 
various ratings, each denoting ad- 
vancing proficiency. Air Facts, Sep- 
tember, 1943, pages 9-18, 1 illus. 
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Like water 
off a duck’s back 


DUCK is just naturally water- 
proof. He’s built that way. 
Being waterproof is his spe- 
cialty. It enables him to do a 
lot of things that a chicken, for 
example, can’t do. 


Just as a duck sheds water, 
Hycar synthetic rubber sheds 
oil. For Hycar’s specialty is oil- 
resistance. Particularly oil- 
resistance in the presence of 
heat, abrasion, pressure, or 
aromatic hydrocarbons. The 
oil-resistant types of Hycar are 
built that way. But the degree 
of oil-resistance is closely con- 
trolled, tailored to the job. Oil- 
swell can be held to +1%, or 
even to zero. In addition, Hycar 
can withstand temperatures of 
250°, abrasion resistance is 
50% in excess of natural rub- 
ber, and compression-set char- 
acteristics are excellent. 


Hycar is light—20% to 25% 
lighter than many other syn- 
thetics. And its resistance to oil 
absorption keeps it light. 


Aren’t these the qualities you 
have wanted in oil and fuel 
hose, hydraulic lines, seals, gas- 
kets, grommets, diaphragms 
and other resilient products 
you use? Hycar Chemical Com- 
pany, Akron, Ohio. 


ig 
Hycar is supplied in crude form to 
rubber fabricators. Because of its out- 
standing performance in war uses the 
demand far exceeds the supply. But 
now is the time to work out with your 
supplier of rubber products ways of 
obtaining Hycar for actua Itest in your 
own applications, both present and 
future. [t's to your advantage to gain 
experience now against the day you 
will need new and even better rubber 
products. Our technical staff and lab- 
oratory are ready to help. 


OCTOBER, 1943 


Hycar 


LARGEST INDEPENDENT PRODUCER OF 
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Ground Crews Made to Order. 
gonald A. Keith. This is an article 
on the curriculum, methods, and ob- 
itives of St. Thomas, the Canadian 
Technical Training School. Details 
we given on each of the four training 
curses: air-frame mechanic, aero- 
gine mechanic, aircraft electrician, 
qd aircraft-instrument mechanic. 
With emphasis on practical work and 
; minimum amount of classroom 
theory, the school is guided by the 
lowing training policies: (1) In- 
struct the student in the basic prin- 
ines common to all types of air 
frame, hydraulic system, deicing 

ipment, etc.; (2) acquaint the 
trainee intimately with one standard 

with emphasis on practical ap- 
‘ation; (3) rely on the mental 
agility and the common sense of the 
uated mechanic to apply his gen- 
eral theory and specific experience to 
master any type with which he is 
confronted in the field. Canadian 
Aviation, August, 1943, pages 75, 76, 
78, 80, 150, 9 illus. 

Psychology in the Air at a Basic 
Flying School. Col. Herbert W. 
Anderson. Advising how instructors 
may solve these problems, the writer 
discusses four psychologic and peda- 
gogic problems of basic flight train- 
ing. They are: (1) the adaptation of 
fundamental training methods to the 
individual needs and peculiarities of 
each cadet; (2) the banishment of 
fear and the building of confidence in 
the trainee; (8) the fostering of 
judgment on the part of the student; 
and (4) his acquisition of the skills 
involved in flying. Western Flying, 
August, 1943, pages 42, 43, 3 illus. 


Wings over the West Coast. The 
August issue of The American Pilot 
is devoted mainly to the methods, 
facilities, personnel, purpose, activi- 
ties, and accomplishments of the West 
Coast Training Center of the U.S. 
Amy Air Forces Training Com- 
mand. After a lead article containing 
notes on the background, develop- 
ment, organization, and staff of the 
Center, brief articles are presented on 
tach of the following phases of the 
program: college training; classifi- 
tation and preflight; primary, basic, 
ant advanced schools; transition 
training; navigation; bombardier- 
ing; instructors school; and aerial 
gunnery. Photographs illustrate each 
oi the articles. The American Pilot, 
August, 1943, pages 7-23, 84 illus. 


Delta’s Safety Shutter. James H. 
Cobb, Jr. A description of an im- 
proved cockpit shield for training 
purposes which blinds the view of the 
student pilot without obscuring the 
vision of the instructor. Developed 
by Delta Air Lines, the hood fits into 
the left side of a V-shaped windshield 
and resembles a venetian blind with 
the shutters arranged vertically. The 
lstructor, who occupies the right- 

td seat, is able to see clearly 
through the blind but the student or 
‘pilot cannot see through the shut- 

because they are at an angle ob- 
“itucting his line of vision. The ma- 
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terial used for the device is nonmag- 
netic metal. It is reported that in- 
stallation or removal can be ac- 
complished in 5 min.  Airlanes, 
August, 1943, page 13, 2 illus. 


For Maximum Performance. An 
account of the technical training 
school sponsored by the Rolls-Royce 
company and conducted for the 
purpose of training Royal Air Force 
and Fleet Air Arm personnel and 
others in the use and maintenance of 
special engines, instruments, and re- 
lated equipment. The school’s cur- 
riculum, instructional techniques, in- 
ception and expansion, student per- 
sonnel, and physical setup are ex- 
amined briefly. Notes are included 
on the number of trainees who take 
the course, teaching equipment, and 
the engine types studied. 

Emphasis at the Rolls-Royce Aero- 
Instruction School is placed upon the 
maintenance of engines rather than 
on their repair. It is stated that the 
trainees are not meant to deal with 
complete overhaul but to understand 
fully the working of the engine so that 
they can diagnose any complaints 
and, if necessary, arrange for the 
transfer of the engine to a repair 
organization. While the students 
from Royal Air Force ground crews 
consist mainly of fitters and some 
flight mechanics, those from the Fleet 
Air Arm crews range from air 
mechanics to the more fully trained 
air artifiers. Additional courses have 
been established for the purpose of in- 
structing pilots in the use of the Mer- 
lin’s power and range. The Aero- 
plane, July 16, 1943, pages 70, 71, 4 
illus.; ‘‘Rolls-Royce Engine School,” 
Flight, July 15, 1943, pages 72-74, 
5 illus. 


Forced Landings. E. C. Bailly. 
The writer discusses the value of simu- 
lated forced landings as_ well as 
methods of expediting its teaching. 
He claims that simulated forced land- 
ings develop judgment in the student 
and the ability to execute a maneuver 
within clearly defined limits. As set 
up by Army instruction, these particu- 
lar limits are that there will be no slip- 
ping on the approach; that a good 
glide be maintained throughout the 
maneuver; and that conventional ap- 
proaches be used where practicable 
with due regard to the factors that 
though they are clearly related to 
actual forced landings, would at times 
be disregarded. Advice on the tech- 
nique of performing simulated forced 
landings is covered under the maior 
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points of: considering the availa- 
bility and quality of the landing field; 
making the approaches; and the con- 
trols that a student should be allowed 
to use on an approach. Two funda- 
mental requirements are designated 
for a good approach: One is that it 
contains a base leg; the other that it 
stays near enough to the landing area 
so that errors may be compensated 
for and controls exercised. Air Facts, 
September, 1943, pages 26-32. 


Look... Women. Doris N. Ahn- 
strom. Dealing particularly with the 
propeller-engineering trainees at Rens- 
selaer Polytechnic Institute, this is an 
article on the Curtiss-Wright Cadette 
program, which sends selected groups 
of girl students to various colleges to 
learn different phases of aeronautical 
engineering. In addition to tuition 
and transportation expenses, the 
trainees are paid a weekly salary of 
$10. After graduation they will be 
given jobs at Curtiss-Wright. At 
Rensselaer the thirty hours per week 
of classroom work involve courses in 
drafting and design, stress analysis, 
experimental testing, materials, labora- 
tory testing, lofting and template 
making, technical analysis, welding, 
job terminology, and—most of all— 
mathematics. The article includes 
some comments on the students’ 
qualifying backgrounds. Skyways, 
September, 1943, pages 30-32, 66, 
9 illus. 


Tech Training Command Turns Out 
Half Million Specialists. A review of 
the record of the Technical Training 
Command, now part of the Army Air 
Forces Training Command. Data are 
given on the origination, development, 
organization, teaching and housing 
facilities, curriculums, and _instruc- 
tional philosophy of the Command. 
The success of the program is credited 
largely to Major Gen. Walter R. 
Weaver, founding commanding officer. 
The American Pilot, August, 1943, 
pages 25, 28, 32, 1 illus. 


Combat with Cameras. James 
Scanlan. The origin, activities, and 
the purpose of the Motion Picture 
Division of the Army Air Forces is 
given. Formed to produce films for 
flight training, it is related how the 
First Motion Picture Unit was es- 
tablished in California with an Army 
group of technicians and adminis- 
trators who volunteered from the 
motion-picture studios. At the same 
time a combat film program was 
launched which sent trained men over- 
seas to take motion pictures of the 
various aspects of combat operations. 
In addition to describing the work of 
the combat camera crews, the article 
also explains how the film they ob- 
tain forms the basis for training 
‘movies’? made by the First Motion 
Picture Unit and also the Training 
Film Production Laboratory at 
Wright Field. The procedure for 
making training films, as followed by 
both units, is included. Western 
Flying, August, 1943, pages 74-76, 5 
illus. 
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Prelude to Flight. Donn Hale 
Munson. An aarticle on _ preflight 
schools which traces the activities of 
the aviation cadet from the time he 
arrives at a classification center until 
he is graduated to primary school. 
The importance of military discipline, 
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as well as physical and mental condi- 
tioning, is demonstrated. As _ re- 
ported, the preflight training program 
is divided into two periods of approxi- 
mately 4!/, weeks each. Flying, 
September, 19438, pages 24-26, 144, 8 
illus. 


W arfare 


First Year Against Luftwaffe. The 
first year’s operations of the U.S. 
Army Eighth Air Force against Ger- 
man objectives are summarized. Op- 
erating from bases in England, Ameri- 
can bombers are reported to have 
dropped 11,423 tons of bombs on 
German targets from August, 1942, 
through July 4, 1943. The United 
States bomber losses are listed at 276; 
enemy planes destroyed, 1,199; addi- 
tional number of enemy planes prob- 
ably destroyed, 525; and number of 
enemy planes damaged, 501. Na- 
tional Aeronautics, August, 1943, page 
23. 

Skip-Bombing. Wayne Gordon. 
A study of some of the newly per- 
fected skip, or masthead, bombing 
techniques of the U.S. Army Air 
Forces. The advantages of having 
planes attack at point-blank range 
instead of by torpedo or high-level 
bombing of tanks, ships, and other 
targets are explained. After tests 
conducted at Elgin Field, two methods 
of skip-bombing attack were de- 
veloped: one for the destruction of 
ships or land targets having little or 
no armor; the other for targets such as 
battleships having very heavy armor. 
It is reported that application in the 
combat zones proved lighter bombers 
to be most adaptable for this type of 
attack, with B-26’s among the most 
successful in the lower Pacific area. 
These operations also resulted in hav- 
ing the forward fixed fire of the attack- 
ing planes increased. Another men- 
tioned fact in connection with this 
type of bombing is that fighter es- 
corts, numbering at least one fighter 
to a bomber, always accompany the 
missions. The actual techniques of 
skip-bombing attacks are illustrated 
by a group of photographs and draw- 
ings. Flying, September, 1943, pages 
27-29, 142, 9 illus. 

The Dive Bomber. This article 
briefly explains the principles of dive 
bombing, reviews its applications, and 
indicates the trends of its develop- 
ment. Problems associated with the 
design of dive bombers are outlined. 
Noting the criticism of the Ju-87 
Stuka bomber, descriptions are pre- 
sented of later dive-bomber types to 
show that this style of bombing has 
not outlived its usefulness. These are 
high-performance planes, suitable for 
tactical reconnaissance work and even, 
in certain cases, as heavy fighters. 
Air News, August 15, 1943, pages 14, 
15, 38, 9 illus. 

The Tank Is Dead! 
Franklin. 


Robert C. 
In support of the thesis 


that the tank is being outclassed as a 
prime assault weapon, the methods by 
which this is being done are described. 
The mobile gun and the rocket-firing 
antitank gun, called the ‘“‘bazooka,”’ 
are included, but the major portion of 
the discussion is devoted to the role 
played by the antitank plane. It is 
demonstrated how heavier guns and 
innovations like rocket bombs— 
adding fire power to mobility—have 
enabled the airplane to combat and 
defeat the tank. The most effective 
types of ‘‘tankbusting” planes are 
said to be those developed and sent 
into action by the Russians. Includ- 
ing the Stormovik in their number, 
these planes are combination low- 
level attack bomber fighters and dive 
bombers which carry one or more can- 
non or jet-propelled bombs that can 
be aimed like a cannon shell. The 
American Airacobra with its 37-mm. 
cannon and the British Hurribuster, 
equipped with two 40-mm. Bofors 
cannon, are among other planes men- 
tioned for their effectiveness against 
tanks. Air Trails, September, 1943, 
pages 22-25, 94-96, 5 illus. 

Battle of the Aleutians. Featuring 
the participation of the Royal Cana- 
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dian Air Force in the air battles of gy 
Aleutians, these brief notes contain 
general description of the islands and! 
their strategic position in the val 
It is reported that Canadian fliers are 
installed in advanced R.C.A.F 

in the islands. With their equipment 
and ground personnel streamlined tg 
a minimum, these Canadian fighter 
squadrons are lauded for the effegs 
tive account they are giving of theme 
selves in defeating Japanese air unite! 
Air Force Review, August, 19 
pages 6, 7, 22, 6 illus. a 

The Elements of Air Defense, & 
brief study of Britain’s air defengs 
system, as typified by the southerg: 
group of the Royal Air Force Fighter 
Command, which is charged with the 
safety of London. The organization 
and integration of fighter planes, 
antiaircraft, observers, balloon bare 
rages, and Radar are shown. Ag 
News, August 15, 1943, pages 20, 21, 
6 illus. 

Three Seconds to Fight. Capt, 
Newell O. Roberts. A fighter pilot's 
personal account of the Lockheed 
Lightning’s performance in the African 
Campaign. In this account the system 
of battle tactics used by P-38 squad- 
rons is indicated. The writer reviews 
the passage of his squadron from 
Southern California to Maine; on to 
Labrador, Greenland, Iceland, and 
Scotland; through combat operations 
over France from a base in Britain; 
and on to Africa. Lauding the versa- 
tility of the P-38, he then relates some 
of his air-combat experiences in Africa, 
in which the P-38 was used for both 
high-altitude and low-level operations; 
as escorts for Flying Fortresses on 


(Continued from page 197) 


One test burst from the three right-wing guns of Curtiss P-40 Warhawk has severed the 
metal wing panel used as a target. 
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BLITZING A BLIZZARD WITH USKON 


Rubber has always been the greatest non-conductor of all. But today it has a new role. 
Modern science in the laboratories of the United States Rubber Company has made it a 
material that can conduct electricity in a new, unique type of heating element, called USKON, 

These elements are flexible rubber sheets that produce heat uniformly over their entire 
surface when attached to an ordinary electrical outlet. 

Right now one of the outstanding uses of USKON is to keep propellers of airplanes free 
from ice. One of the USKON units is applied along the leading edge of the blade. The 
passage of an electric current through the material produces sufficient heat to prevent ice 
from forming...a distinct advantage over devices which function only after the ice has 
formed. Only minute weight is added to the plane and its flying power is not reduced. 

It is obvious that USKON must be devoted solely to the war effort. All production is 
dedicated to these vital jobs in the Armed Forces and in war industries: A few of the 
important industrial applications of USKON are described briefly here. 


Plants that make self-sealing fuel cells for airplanes vul- The narrow black strip you see on the edge of the pro- 
canize portions with heating pads of this remarkable new peller blade is an Uskon heating unit. Crippling ice that 
synthetic rubber material. might possibly force the plane down cannot form. 


This square pad of Uskon may not look particularly To move primers and detonator powders from the mixing 
spectacular but it is one of the outstanding developments room to the loading building with safety, a girl carries 
in synthetic rubber. Plugged into an ordinary light switch, a tray of small conductive rubber boxes filled with the 
it becomes a heating element readily carried wherever it sensitive explosives. Another example of the utility of 
is needed. Uskon . . . and of synthetic rubber. 
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HOW U.S. ROVAL STATIC CON. 
DUCTOR TIRES BURY STATIC 
WHEN THE AIRPLANE LANDS 


For years, automotive and aircraft engineers have known 
that static electrical charges built up during the run must pees 
be “bled off” before they can cause damage. The familiar 

m chain that trails behind gasoline trucks is one way the 


problem has been licked in highway transportation. P 
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not satisfactory answers. So the problem was put up to or His! 
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answer to that question. Through rubber chemistry and lating los 
tire engineering, these tires have become conductors dogfights 
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reduce the hazard of sudden shock to ground crew men Africa. 


How avi 
and the danger of fuel fires caused by static. airdrome: 


North A 
scribed. 

stacles 
age of e 
supply 

troops an 
culties Ww 
show the 
veying a 
amultan 
and the | 
plete anc 
Air Fore 


But in the air, a trailing chain or dragging wires are 


U.S. Royal Static Conductor airplane tires are the 
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if you have not used U.S. Royal U.S. ROYAL U.S. ROYAL lt. Col. 


Static C i ti en your Nose Wheel Tire landing Wheel Tire describir 


Control 
planes, write us for complete in- 
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Army Air Forces 


This Is Your Enemy—It’s Your Life 
ot His!) New techniques, methods, 
and tricks used against the Allies by 
the enemy are outlined. Among the 
methods described are a ruse to trick 
bombers, the way snipers “‘play dead,” 
the arming of prisoners, hiding explo- 
sives in abandoned equipment, simu- 
lating loss of aircraft control, sham 
dogfights, and camouflaging trans- 
ports to look like islands. Avr Force, 
September, 1943. 


Airdrome Construction in North 
Africa. Brig. Gen. D. A. Davison. 
How aviation engineers constructed 
airdromes for a large air force in 
North Africa in record time is de- 
sribed. The article tells how the ob- 
stacles of mud, rainy weather, short- 
age of equipment, and difficulties of 
supply handicapped the engineer 
troops and explains the way these diffi- 
culties were overcome. [Illustrations 
show the filling of bomb craters, sur- 
veying and grading machines working 
simultaneously on a new air base site, 
and the same field 3 days later, com- 
plete and ready for aircraft operations. 
Air Force, September, 1943. 


Army Flight Control Advises ... 
lt, Col. Ralph J. Moore. In an article 
describing the operations of the Flight 
Control Command, it is explained that 
specially trained flight control offi- 
cers are being placed in control centers 
throughout the United States. Their 
duty is to trace the progress of each 
tirplane and stand ready to dispatch 
emergency warning messages, with 
minimum loss of time, through com- 
munications stations nearest the pilot. 
An outline is given of how the new 
Pilot’s Advisory Service works. Air 
Force, September, 1943. 


‘Testing for Night Vision. T. A. 
Berchtold. A description is given of a 
ight-vision testing machine that de- 
lermines the ability of soldiers to see 
objects at night. The machine was 
largely developed at the Aero-Medical 
boratory at Wright Field. It is 
stated that the machine may soon be 
placed in the Army’s classification 
tenters and gunnery schools for use in 
‘as fying men according to night- 
Vision aptitude. The construction of 
machine is explained, and the pro- 
tedure used in making tests with it is 
Air Force, September, 


ASC. The Air Service Command. 
Major Gen. Walter H. Frank. The 
Commanding General of the Air Serv- 
ice Command describes how it func- 
tions under a decentralization pro- 
gram. He explains that the Com- 
mand’s mission is to maintain the 
maximum possible percentage of air- 
craft furnished the Army Air Forces in 
combat readiness. He states that the 
A.S.C. is a business, since it was reor- 
ganized on that basis. A chart is fur- 
nished showing the organizational 
framework. Air Force, September, 
1943. 

CAP at Your Service. Lt. Col. 
Earle L. Johnson. The National 
Commander of the Civil Air Patrol 
reviews the history of his unit and 
some of its accomplishments. Noting 
the enlarged opportunities for service 
under the jurisdiction of the War De- 
partment, to which the patrol was re- 
cently transferred, he summarizes 
under three headings the things the 
organization can do and wants to do: 
(1) flying services including coastal 
patrol and light-plane courier work to 
relieve military personnel and aircraft 
for other assignments, and ground 
duties such as guarding airfields and 
planes; (2) training of thousands who 
are headed for the Army Air Forces; 
(3) maintaining civil aviation facili- 
ties as a wartime auxiliary and as the 
foundation for postwar development. 
Air Force, September, 1943. 


Aircraft Ice Formation Tests. By 
means of an outrigger installed on the 
B-24 Liberator bomber, engineers at 
the Army Air Forces Matériel Com- 
mand, Wright Field, can produce ice 
formations on propeller blades while 
the plane is in flight. Water stored in 
tanks located in the bomb bay is 
sprayed into the No. 2 propeller 
through the outrigger. The device 
makes possible a study of ice forma- 
tions at high altitudes which otherwise 
could only rarely be observed. 

A camera installed inside the plane 
is aimed at the propeller through a 
specially built window. The camera 
shutter synchronizes with the pro- 
peller speed in order to take detailed 
photographs of ice formations and 
show the rapidity with which ice 
builds up and is thrown from the pro- 
peller. Army Air Forces, Matériel 
Command, Wright Field. 

Aeronautical Standards. Thirty- 
six additional Army-Navy Aeronauti- 
cal Standard data sheets have been 
issued. They contain new and revised 
procurement specifications on aircraft 
bolts, turnbuckle assemblies, cotter 
pins, streamline tie rods, coupling 
nuts, coupling sleeves, a Fresnel six- 
unit mobile floodlight assembly, single- 
contact bayonet-base lamps, vacuum 
and pressure system check valves and 
hydraulic bleeder valves. Other sheets 
cover hydraulic replaceable filter ele- 
ments, troop-type parachutes, gasket- 


Study of ice formations at high altitude is facilitated through an out-rigged water sprayer. 
The device is shown installed on a B-24 bomber. 
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gal straight thread bosses, round and 
hexagon aluminum rod and bar, bulb 
getion extruded aluminum Tees, elec- 
trieal connector shell size 18, and bat- 
ery installation. 


Civil Aeronautics Administration 


Study of Air Traffic Control. Re- 
ports 1, 2, 3, and 5 constitute the first 
ina series of seven concerning various 
phases of air traffic control. They are 
based upon data contained in the pre- 
jminary draft of “Study of Air Traffic 
Control” printed March 1, 1943, and 
revised in accordance with comments 
received from aeronautical inter- 


ts. 

"The titles of the reports issued are: 
No. 1 “Principles of Present Day Air 
Traffic Control’; No. 2, ‘‘Air Traffic 
Expected in the Future”; No. 38, 
“Analysis of Limitations in Present 
Air Traffic Control System’’; No. 5, 
“Program of Improvements in Air 
Trafic Control to Be Completed by 
1945.” Air Traffic Control Division, 
Office of Federal Airways. 

Regulations have been issued by the 
Administrator of Civil Aeronautics re- 
quiring all persons to give adequate 
public notice of the construction or 
alteration, or of the proposed con- 
struction or alteration, of any struc- 
ture located along or near a civil air- 
way where such notice will promote 
safety in air commerce. The scope of 
this regulation extends 20 miles be- 
yond the limits of a civil airway. As 
the width of a civil airway is 10 miles, 
it follows that the prescribed area may 
also be described as extending for 25 
miles on either side of the centerline of 
such an airway. 

Explanations are included to clarify 
the scope of the regulations and to de- 
fine the limitations of alteration work 
that is exempt from the necessity of 
filing notice. 

Copies of the regulation and forms 
for filing required notices, together 
with a list of landing areas coming 
within the scope of the regulation, may 
be obtained from any Regional Office 
or the Washington Office of the Civil 
Aeronautics Administration. Copies 
of the manual Regulations and Stand- 
ards for the Protection of Air Naviga- 
hon may also be obtained from any of 
those offices. Safety Regulation Re- 
lease No. 19, July, 1943. 

Incidence and Effect of Aniseikonia 
on Aircraft Pilotage. The Research 
Division, Dartmouth Eye Institute, 
Hanover, N.H., has issued a technical 
development report that covers an in- 
Vestigation undertaken to determine 
the extent to which aniseikonia (a de- 
feet of the binocular visual processes 
in which differences exist in the size or 
shape of the ocular images in the two 
eyes) exists among pilots and student 
pilots and whether or not it may be 
—— a factor in flying abil- 

Indications point rather strongly to 
the possibility that the prevalence of 
aniseikonia may be one of the causes 
of flying faults, such as leveling off too 

or too low above the ground or 


consistently landing with one wing 
low, ete. 

Conclusions are summarized under 
six headings. The research staff offers 
opinions to the effect that screening 
tests for faulty space localization 
should be given to prospective pilots 
and that such tests should be adopted 
as reference tests. Such reference 
tests would be routine for those cadets 
having difficulty in handling their air- 
planes in landings and approaches or 
other situations demanding accurate 
spatial orientation. 

Appendices give detailed descrip- 
tions of the apparatus used and the 
procedures followed in the tests. 
Technical Development Report No. 30, 
March, 1943. 

The Development of an Improved 
“Station Location’ or ‘“Z’? Marker 
Antenna System. J.C. Hromada and 
Thomas A. Kouchnerkavich. Tech- 
nical Development Report No. 81 de- 
scribes the development of an im- 
proved antenna system to be used 
with station-location or zone markers 
that designate points of reference or 
fixes, such as the cone-of-silence above 
a radio-range station. The develop- 
ment of the antenna design based on 
theoretical radiation properties of 
spaced dipoles is given, the equipment 
used is described, and the results ob- 
tained are analyzed. This antenna 
has been designated the ‘SDA’ an- 
tenna (spaced dipole array). 

It is explained that the antenna sys- 
tem consists of two spaced dipole 
arrays at right angles to each other, 
excited in quadrature time phase. 
Each array consists of cophased, 
spaced dipoles. The dipoles are of 
simple, standardized design which can 
be applied to other antenna systems, 
such as fan markers or instrument 
landing system markers. The design 
of the dipoles and their geometric lay- 
out is such as to insure excellent sta- 
bility and reliability of operation 
throughout seasonal climatic changes. 
The construction of the antenna and 
its adjustment are not difficult. The 
gain of the new antenna over the pres- 
ent form of Z-marker antenna is 2:1 
with respect to power input required 
for the same height of signal zone or a 
gain in signal zone height of 1.4 to 1 
for the same power input into the an- 
tenna systems. Technical Develop- 
ment Report No. 31, February, 1941 
(published 1943). 


Navy Department 


Ideas That Work to Win is the title 
of a booklet issued as an incentive 
guide for the management of civilian 
plants working on Navy contracts. 
This guide furnishes information on 
establishing and conducting various 
incentive measures to stimulate pro- 
duction. 

The booklet outlines various means 
whereby plants can, on their own 
initiative or in cooperation with the 
Navy’s Industrial Incentive Division, 
promote more and better production 
that will supply the men of the fleet 
with the necessary equipment for the 


conduct of the war. 
centive Division. 

Navy Incentive Films. Three new 
Industrial Incentive short-subject 
films—The Navy Flies On, The Life 
and Death of the Hornet, and Decem- 
ber 7th—will be exhibited in plants 
producing for the Navy. The Navy 
Flies On contains hitherto unex- 
hibited films from the files of the 
Bureau of Aeronautics and traces the 
historical progress of Naval avia- 
tion. 

The Life and Death of the Hornet is a 
story based upon the carrier of that 
name from the date she was launched 
through her adventurous life and final 
destruction. December 7th shows the 
events that led up to the Japanese 
“sneak attack” on Pearl Harbor and 
pictures of the battle that ensued on 
that day. It also shows the speed 
with which salvage and repair work 
was completed on sunken and 
damaged warships. Industrial In- 
centive Division. 


Industrial In- 


British Information Services 


A Simple Method of Constructing 
Stability Diagrams. W. S. Brown. 
In this Aeronautical Research Com- 
mittee Report a method is given for 
the rapid construction of stability 
diagrams, including contours of con- 
stant damping and constant fre- 
quency as well as the usual diver- 
gence and oscillation boundaries. Min- 
ustry of Aircraft Production, Aero- 
nautical Research Committee, R. & M. 
No. 1905, British Information Serv- 
ices, New York, N.Y., $0.40. 


National Research Council of 
Canada 


A report has been issued on the 
activities of the National Research 
Council of Canada for the year. 
Included in the report are the follow- 
ing investigations pertaining to aero- 
nautics: an exploration of means for 
diminishing frost adherence on 
grounded aircraft, from which has 
come investigational work on deicing 
pastes, the construction of an experi- 
mental “‘ice-rate indicator,” and an 
antidim paste; construction and wind- 
tunnel tests of models of aircraft used 
in the British Commonwealth air 
training plan; wind-tunnel tests and 
full-scale ground-handling tests of air- 
craft skis; wind-tunnel and full-scale 
aircraft tests on the balancing of air- 
craft controls; the calibration of the 
new horizontal wind tunnel; and the 
calibration of the new vertical wind 
tunnel. 

Other projects include: hydro- 
dynamic tests of aircraft hulls and 
floats; cracked aviation gasoline; 
cold starting of engines; lubrication 
research conducted with  single- 
cylinder test engine; full-scale engine 
detonation; engine endurance tests; 
ice prevention in aircraft engines; 
engine cooling investigation; aircraft 
instrument tests; and aircraft struc- 
tural tests. 
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The Sky’s the Limit! 


Charles Gilbert Hall and Rudolph A. 
Merkle 


Chapters: The Job, How Can I Get 
Itt; Great Commercial Air Lines; 
The “Fixed Base” Operator; Air Line 
Jobs; What Do All These People Do?; 
The Pilot and His Job; The Civil 
Aeronautics Authority; Weather and 
the Weather Man; Who’s in the Con- 
trol Tower?; Radio Men in Aviation; 
The Instrument Mechanic; Here Comes 
the Stewardess!; The Maintenance 
Man; The Flight Surgeon; The Avia- 
tion Dietitian; Aeronautics Execu- 
tives; What School Shall I Attend? 

The thousands of young men and 
vomen who hope to follow a career in 
aviation after the war will find in this 
book a helpful guide to the jobs that 
will be available in the air transport 
section of the industry. They will 
find that the qualifications for special- 
ined positions require training and ex- 
perience and cannot be secured without 
corresponding effort. 

Such books are not only useful to 
those who seek jobs but are helpful in 
providing a source book of information 
to be given to young friends who seek 
advice from persons in the industry. 
Funk & Wagnalls Company, New 
York, 1943; 195 pages, $2.00. 


Handbook of Plastics 
Herbert R. Simonds and Carleton Ellis 


Chapters: Physical Properties of Plas- 
ties; Materials; Manufacture of Plas- 
tes; Processing and Fabrication; 
try of Plastics; Applications 
of Plastics; Commercial Considera- 
tions; Appendix—Glossary—Bibliog- 
raphy, 
A reference book designed to present 
ustively, yet with proper selection, 
the fundamental basis and technology 
of the plastics industry. The book 
‘overs the present state of the industry, 
physical and chemical properties of 
cs, and their production, manu- 
lacture, and finishing. The aim of 
the author has been to provide a well- 
d and thorough treatment of 
the subject which will be useful to 
working with plastics in any part 
of the industry. One of the authors, 
Carleton Ellis, late President of Ellis 
oratories, Inc., died before the com- 
pletion of the book. Herbert R. 
nds, Consulting Engineer and Edi- 
tor, with the assistance of Capt. M. H. 
W, carried on the work of com- 
the book. D. Van Nostrand 
on New York, 1943; 


Books reviewed in this 
section may be borrowed 
without charge from The 
Paul Kollsman Library, 
Institute of the Aero- 
nautical Sciences, 1505 
RCA Building West, 
30 Rockefeller Plaza, New 
York 20, N. Y. 


The Use of Air Power 
Flight Lt. V. E. R. Blunt, R.A.F. 


Chapters: The Limitations of Air 
Force; The Use of Air Power; Analy- 
sis of the Use of Air Power; The Prin- 
ciples of War; Maintenance of the 
Aim; Use of Air Power for Air Mas- 
tery; Communications; Attacks on 
Production; Attacks on Populations; 
Close Support and Attacks on Armed 
Forces; The Independent’ Air Force; 
Integration of the Imperial New Force; 
The New Attack-Force; Air Com- 
mandos; Psychology of Being Bombed. 

The publishers term the author’s 
views heterodoxial and compare his 
resignation from the Royal Air Force, 
because of his assertions in the book, 
with the fate of General Mitchell. In 
Mitchell’s case it was excessive zeal for 
an expansion of air power; Blunt’s 
claims are for limitation and subordina- 
tion of the air arm. 

No one will wish to limit the opinion 
of controversialists on the use of the 
airplane in warfare, especially when 
the opinions expressed are based on ex- 
perience and careful observation. There- 
fore, the author’s plea for an integration 
of air with sea and land forces under a 
supreme command deserves serious 
consideration. His emphasis on the 
new mobility and strategy which have 
resulted from the use of paratroops 
and gliders, as well as troop transports, 
is in line with the latest thought of 
military experts. Also, the use of air- 
planes for carrying cargo in military 
operations is accepted as one of the out- 
standing new developments of the 
war. 

Douhet’s broad general principles 
of air warfare, which were formulated 
long before the speed, range, and load- 
ing capacity of modern aircraft were 
known, are not accepted by the author, 
although he reprints in an appendix a 
brief part of the Italian general’s writings. 
Quotations from Winston Churchill, 
contained in the foreword, and from 
Lord Trenchard, the founder of the 
Royal Air Force, in another appendix, 
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indicate the acute foresight of these 
leaders. 

Notwithstanding the disagreements 
advanced strategists of air power may 
have with parts of the book, there will 
be an agreement that the subject re- 
quires that all points of view be given 
expression and consideration. No one 
who reads the arguments will have the 
impression that they are not sincere 
and the result of careful thought. 
Military Service Publishing Company, 
Harrisburg, Pa., 1943; 162 pages, $1.00. 


Navigation 
J. C. Kingsland and D. W. Seager 


Chapters: The Form of the Earth; 
Maps and Charts; Magnetism and 
the Compass; Meteorology, The Al- 
timeter and Air-speed Indicator; Dead 
Reckoning Navigation. 

Designed to give aircraft pilots a 
knowledge of the rudimentary prin- 
ciples of navigation, this book is not 
intended to represent a full treatment 
of the subject. The authors’ aim has 
been to provide the pilot whose time is 
too short to allow a thorough study of 
the subject with a background of knowl- 
edge useful to him when flying. Funda- 
mental principles of navigation are pre- 
sented with the help of maps and 
charts. Practical exercises follow most 
of the chapters, with their solutions 
at the end of the book. Oxford Uni- 
versity Press, New York, 1943; 95 
pages, $1.00. 


Engineering Materials, Machine 
Tools, and Processes 


W. Steeds 


Chapters: Testing and Inspection of 
Engineering Materials; Ferrous Ma- 
terials; Non-Ferrous Materials; The 
Production of Castings; Forging; Press- 
Tool Work and Spinning; Fabrication 
by Welding; Plastic Molding; Classi- 
fication of Machine Tools; The Lathe; 
Tool Life; The Capstan and Turret 
Lathes; The Machining of Holes; 
Jigs and Fixtures; The Milling Process; 
Planing, Shaping, and Slotting Ma- 
chines; Broaching; Gear Cutting; 
The Grinding Process; Honing, Super- 
Finishing, and Lapping; Measuring 
Methods and Gauging. 

A book written to help students, 
apprentices, and others entering or en- 
gaged in the engineering industry to 
acquire a knowledge of the basic 
branches of mechanical engineering 
other than basic design. Throughout 
the text the author has endeavored to 
lead the reader to realize the trend of 
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modern production processes and to 
point out the advantages and draw- 
backs inherent in them. The book is 
also intended to prove useful to students 
working for membership examinations 
of the engineering institutions. Long- 
mans, Green and Company, New York, 
1943; 345 pages, $5.50. 


Plywoods, Their Development, 
Manufacture, and Application 


Andrew Dick Wood and Thomas Gray 
Linn 


Chapters: Development; Physical 
Properties of Wood and Plywood; The 
Manufacture of Multi-Ply; Lamin- 
boards, Blockboards, Composite Boards 
and Specialties; Grading, Testing, 
Packing and Storing; Plywood-Pro- 
ducing Countries of the World; The 
Development of Wall Panelling; Ap- 
plication. 

A textbook for the trade which is 
intended to be of value not only to the 
plywood manufacturer but also to users 
of plywood and those looking for the 
best medium to carry out their designs. 
In writing this book the aim of the 
authors has been to give the reader a 
complete picture in simple language of 
what plywood is and what it does. 
Plywood manufacturing processes vary 
in different countries and the authors 
have chosen for description those of 
most general interest not only to the 
trade but also to the layman. Chemical 


ENGINEERING REVIEW—OCTOBER, 


Publishing Company, Inc., Brooklyn, 
1943; 373 pages, $4.00. 


Elements of Mechanical 


Vibration 
C. R. Freberg and E. N. Kemler 


Chapters: Vibrations Without Damp- 
ing; Damped Vibrations; Vibration 
of Systems with Several Degrees of 
Freedom; Vibration Isolation and Ab- 
sorption; Equivalent Systems; The 
Mobility Method; Mechanical Models 
of Vibration Systems. 

A practical-textbook discussing in 
detail the more elementary phases of 
vibrations and reducing them to a form 
in which they can readily be applied 
to everyday problems. The text ma- 
terial has been kept as simple as possible 
and examples are included to illustrate 
the methods, units, and application of 
the formulas developed. The mobility 
method is introduced by the author as 
a relatively simple means of determin- 
ing the behavior of systems of several 
degrees of freedom. John Wiley & 
Sons, Inc., New York, 1943; 193 pages, 
$3.00. 


Fluid Mechanics 
R. C. Binder 


Chapters: Some Fluid Properties; 
Fluid Statics; Kinematics of Fluid 
Flow; Energy Equation for the Steady 
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You need to know the background information in 


AIRPLANE 
STRUCTURES 


By Alfred S. Niles & Joseph S. Newell 


THOROUGH 

welded-tube 
wooden beams and members, 
and all-metal or stressed-skin 
structures—all in two volumes 
now in the third edition 


Tomorrow 


analysis of 
structures, 
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Flow of Any Fluid; Viscosity or f 
ternal Friction; Dimensional Analys 
and Dynamic Similarity; Flow of fh 
compressible Fluids in Pipes; Flyig 
Measuring Instruments; Momentyp 
Relations for Steady Flow; Resistang 
of Immersed Bodies; Dynamic jj 
and Propulsion; Dynamics of Qom. 
pressible Flow; Flow of Compresgibh 
Viscous Fluids in Pipes; Flow of Lig. 
uids in Open Channels; Lubricatigg: 
Pumps; Turbines, Fluid Couplings an} 
Fluid Torque Converters; Fluid Powe 
and Control Systems; Mathematica) 
Study of Fluid Motion; Answers 
Problems. 

In this introduction to the fund 
mentals of fluid mechanics, the autho 
has endeavored to provide a balanced, 
practical treatment of the subject ing 
logical form. Physical concepts and 
basic established quantitative relations 
are kept in the foreground. Physical 
concepts are stressed with the idea that 
once the student has a good physical 
picture he can proceed of his om 
accord, with interest, in understanding 
and analyzing flow phenomena. The 
plan of the book follows in some respegts 
the logical sequence of rigid-body me 
chanics—first statics, then kinematic 
and dynamics. Dimensional analysis 
and dynamic similarity are introduced 
as soon as possible. Viscosity, however, 
is covered first to provide a satisfactory 
treatment of the two subjects. Particw 
lar cases of flow are also considered, 
Prentice-Hall, Inc., New York, 194; 
307 pages, $5.00. 


A SAVING 
AT 
EVERY 
TURN 


Volume I gives designers a good foundation of the theory under- 
lying aircraft structures—beam and analysis methods, torsion, 
the analysis of statically determinate plane and space trusses, and 
structural failures. 


Volume II covers advanced problems on metal and plywood con- 
struction: a previously unpublished analysis of beams having in- 
complete tension-field webs, method of computing “‘shear-flow’’ 
in multi-celled wing shells; application of the calculus of varia- 
tions to the torsion-bending stability problem in open-section 
columns; allowable stress data and information on new “‘plastic’’ 
materials. 

Vol. | 455 Pages 279 Illustrations 

Vol. il 439 Pages 148 Illustrations 
ON APPROVAL COUPON ——————— 


JOHN WILEY & SONS, Inc., 440 Fourth Avenue, New York 16, N.Y. 
Please send me a copy of Niles and Newell's AIRPLANE STRUCTURES, Vol. I—$4.50 (1), 
Vol. II—$4.50 0 ($9.00 for the two volumes) on ten days’ approval. At the end of 
that time, if I decide to keep the book(s), I will remit the indicated price plus postage ; 
otherwise I will return the book(s) postpaid. 

Employed by.......... 


AER-10-43 


DARNELL CASTERS 


DARNELL CORP. LTD., 60 WALKER ST.,NEW YORKILY. 
LONG BEACH, CALIFORNIA, 36 WN. CLINTON, CHICAGO, ILL 
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d-body ait "Mission completed”, is the terse message flashed 
kinematies to headquarters as this giant troopship makes a safe 


a Aerol landing at an advanced air base. 


Called “Skymasters’, Douglas C-54 transports have 

a load carrying capacity equal to a railroad boxcar. 

York, 1943: Despite their great. weight, these aerial leviathans 

land with remarkable ease because the shock is 
absorbed by Aerols. 


The protection Aerols give on the troopships of 
today forecasts the safety they will provide on the 


peacetime transports of tomorrow. 


THE CLEVELAND PNEUMATIC TOOL COMPANY 
AIRCRAFT DIVISION e ° CLEVELAND, OHIO 
Also Manufacturers of Cleco pneumatic tools for the aircraft and gen- 
eral industry, Cleco sheetholders, Cle-Air shock absorbers for trucks 
and buses, and Cleveland rock drills for mining and construction work. 


ILL 


*THE SHOCK ABSORBING UNITS ON AN AIRPLANE’S LANDING GEAR; THE NAME IS DERIVED 
FROM THE WORDS “AiR” AND “OIL” —THE FLUIDS USED TO DISSIPATE THE LANDING SHOCKS 
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A air transport plane bristles with gadgets 


for a passenger’s comfort . . . from ins 
Comfort by the foot dividual “air-conditioning” to non-skid Paper 

| “‘pantaloons’’ for the pork chops. But some of 
the most important contributions to Passenger 
comfort are never seen—a set of “comfort ip. 
struments’”’ in the cockpit. The rate-of-climb 
indicator, for instance, gauges the gradual 309. 
feet-per-minute descent at all airports, which 
saves passengers from the discomfort of a too. 
rapid change of air pressures. The accelerometer 


is another “comfort gauge’’—measuring the 
relative roughness of the air, assisting pilots in 
keeping to the smoother flight levels . . . and 
the sensitive altimeter helps them maintain 
those comfort levels. In the design and engineer. 
ing of such precision aids to aircraft operation 
and navigation—civil and military—Kollsman 
has excelled for fifteen years. 


IN THE PASSENGER PLANES OF TOMORROW-with 
their pressurized cabins and other comfort features- 
instruments will play a larger part than ever before, 
expanding their scope and usefulness far beyond 
anything we know today. Kollsman engineers are 
constantly developing new and better aircraft in 
struments which will help widen and extend \o- 
morrow’s skyways for a new era in aviation. 
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THE KOLLSMAN VERTICAL SPEED INDICATOR, often called 


the “rate of climb” indicator, is one of the basic instruments 
for maintaining level flight when the horizon is not visible AIRCRAFT 
and for learning the rate of altitude change. INSTRU MENTS 
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me of nphibious Warfare and Combined 
O passenger tions, by Admiral of the Fleet 
e Lord Keyes; The Macmillan 
comfort in: New York, 1943; 101 
ate-of-climb rages, $1.50. 
radual 309. - Lord Keyes, Admiral of the Fleet, 
; igs reviewed the naval operations at 
orts, which Quebec in 1759, when Wolfe captured 
rt of a tog. the city. This is called one of the first 
Combined Operations of modern times. 
celerometer The author describes other Commando- 


ike operations in China, in the Dar- 
danelles, in Belgium in 1918, and in the 
(Combined Operations in the present 
war, He believes that “‘the Military 
(Commander should have complete con- 
trol of all the aircraft he needs, both to 
york with the ground forces and to 
defeat the enemy in the air.” 


The Air Future, A Primer of Aero- 
plitics, by Burnet Hershey; Duell, 
Sloan and Pearce, New York, 1943; 
258 pages, $2.75. 

This timely book will assist many in 
acquiring a basis for clear thinking 
about postwar aviation. It gives ex- 
wllent background material by sur- 

vying the air transport development of 
international and national air lines. A 
> clear picture of what the progress of 
transport aviation will be like after the 
var with the new technical advances 
prepares the reader for an examination 
of the legalistic problems which will 
arse, Without taking sides, the con- 
troversial problems are considered and 
constructive suggestions are made as 
to how the United States may profit 
ftom experience as well as from an ex- 
lent trading position. 


It is the first book to give a careful 
and informed study of this all-important 
subject. It will be read with eager in- 
terest by everyone who is looking 
aircraft ine thead to a better ordered world in 
extend to { which the air will play a preeminent 
ation. role, 


Skyways to Berlin, by Major John 
M. Redding and Capt. Harold I. Ley- 
thon. The Bobbs-Meerrill Company, 
New York, 1943; 290 pages, 
$2.75, 

Two Air Force officers have written 
stories of the life and exploits of pilots 
fying from bases in England. It is an 
‘eeurate and colorful picture of the 
work done by bombers and fighters on 
the road to Berlin. The First Wing 
has been the originator of much of the 
strategic effort of our airmen in Europe, 
ind their heroic achievements will add 
Pag of glory to the book of vic- 
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ng pilots in 
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CRAFT 
UMENTS The authors do not narrate their per- 
UM %0 experiences, but through their 
i 4s press relations officers they have 
ved and talked with flyers themselves. 
hia 18 a preview of some of the 
eports which will provide 
t of the history of the present 
War in the air. 


In a foreword, Major Gen. Ira C, 


FORNIA 


BOOKS 


Book Notes 


Eaker, commanding the U.S. Army 
Eighth Air Force, tells of the back- 
ground experience of the authors and of 
their unselfish reasons for writing the 
book. 


Torpedo 8, by Ira Wolfert; Hough- 
ton Mifflin Company, Boston, 1943; 
127 pages, $2.00. 

This story of what is probably the 
most heroic squadron that the war in 
the air has produced is told by one of 
the few pilots who flew through the 
battles of Midway and the Solomons. 
The squadron’s slogan before Midway 
was “Attack”; after Midway it was 
“Attack and Vengeance.” 


In three months and one week, the 
pilots carried out 39 missions and were 
given credit for sinking two aircraft 
carriers, hitting a battleship, five heavy 
cruisers, four light cruisers, one de- 
stroyer, and one transport. This re- 
venge for the loss of almost the entire 
squadron at Midway is an epic of Navy 
heroism. Ira Wolfert tells the story 
of “Swede” Larsen’s leadership, as an 
eye witness to one of great air battles 
of the war. 


Airman’s Odyssey, by Antoine de 
Saint-Exupery; Reynal & Hitchcock, 
New York, 1943; 437 pages, 
$3.00. 

The highspots in the writings of air- 
men during the last few years have 
been the author’s three books, which 
are now reprinted in a single volume. 
These are Wind, Sand and Stars, Night 
Flight, and Flight to Arras. The high 
literary quality of the books written by 
this French pilot, his romantic settings, 
his philosophic approach, and his poetic 
style have made his books unique in 
aeronautical literature. Combining 
fiction with fact, he has probably in- 
troduced more readers to the realm of 
flight than any other author. 


Bridgehead to Victory, by L. V. 
Randall; Doubleday, Doran and 
Company, Inc., Garden City, N.Y., 
1943; 183 pages, $2.00. 

This timely book discusses, with a 
background of experience, the various 
possibilities of invasion of the European 
continent. An evaluation is given of 
the approaches through Norway, the 
Balkans, Italy, and France. The author 
minimizes the value of either air bom- 
bardment or invasion by air by point- 
ing out the many problems of replace- 
ment and supply and the overcoming 
of fighter superiority of the en- 
emy. 

The statement is made that if 5,000 
bombers were used and the losses were 
5 per cent, the whole armada would be 
wiped out in 20 days—a fallacy easily 
demonstrated. A five-to-one superior- 
ity in the air is considered by the author 
to be essential for a successful invasion. 
The author believes that aircraft are 
useful principally as an adjunct to 
other fighting forces. 
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The Toughest Fighting in the World 
by George H. Johnston; Duell, Sloan 
and Pearce, New York, 1943; 240 
pages, $3.00. 

An Australian newspaper  corre- 
spondent has written a story of the 
Battle of New Guinea which will al- 
ways be a classic account of the turn- 
ing point of the war in the South Paci- 
fic. It is an uncensored account of 
the holding of Port Moresby and the 
transport of an entire army by air by 
General Kenney. The constant air 
attack and the driving back of the 
Japanese troops over the Owen-Stanley 
Range of mountains by combined 
Australian and American troops will 
always be an epic of heroism and en- 
durance that records a high watermark 
of courage and determination. 


The pictures drawn of General Mac- 
Arthur, General Kenney, and the 
soldiers and airmen are among the most 
vivid and realistic sketches that have 
come out of the war. 


83 Days: The Survival of Seaman 
Izzi, by Mark Murphy; E. P. Dutton 
& Company, Inc., New York, 1943; 
124 pages,. $1.75. 

The story of the 83-day ordeal on a 
life raft of B. D. Izzi, U.S.N., member 
of a Navy gun crew on a Dutch mer- 
chant ship. After the ship was tor- 
pedoed in the Atlantic, he and two 
companions endured great privations 
until they were rescued. Izzi lost 65 
lbs. during the experience. 


Transportation... Prewar and Post- 
war, by P. Harvey Middleton; Rail- 
way Business Association, Chicago, 
1943; 63 pages. 

In providing the basic figures for the 
transportation facilities of the United 
States—rail, water, air, and pipe line— 
this pamphlet will be useful. The 
section dealing with air transport is 
objective and without bias. It states 
the possibilities of the carrying of air 
cargo of different kinds and quotes 
from leaders who have expressed opin- 
ions. Cost comparisons are given, and 
the rapid development and expansion 
of air express are stressed. 

The possibilities of future traffic are 
explored, with a summary of the study 
made by the Illinois Central Railroad. 
Air-mail pickup traffic, as well as the 
uses of the heliocopter and the glider, 
is mentioned. The potentialities of 
postwar expansion now under investi- 
gation by the C.A.A. are given in detail. 
The whole report is full of sound 
study. 


Take ’er Up Alone, Mister! by Lt. 
John J. Hibbits, as told to F. E. Rech- 
nitser; Whittlesey House, McGraw- 
Hill Book Company, Inc., New York, 
1943; 234 pages, $2.50. 

This autobiographic story of the 
making of a pilot of the Army Air Forces 
gives an intimate account of the emo- 
tions and treatment of a student who 
decided on December 7, 1941, to take 
flying training. 

There is a detailed description of the 
early ground course and rudimentary 
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War Plane Specifications Require To-quing 
Modern manufacturing methods call for 
controlled “settings” of vital nuts; screws, 
bolts, hydraulic fittings—of almost all 
threaded parts. Leading American air- 
craft and engine builders almost uni- 
versally use the permanently accurate 
STURTEVANT TORQUE WRENCHES 
for innumerable applications rang- 
ing from building 
precision  instru- 
ments to testing 
frictional drag in 
controls and mo- 
tors. 50 models, 
capacities ranging 
from 0 to 5 inch 
pounds on up to 
7200 inch pounds, 


Write for 
catalog sheets. 


Model F-100-I 
Capacity 0-100 in. Ibs 
illustrated 


PA CO. 
ADDISON [QUALITY/ ILLINOIS 


MOTOR CATALOG 


Shows description, gives dimen- 
sions and output of small motors 
from 1/3000 h.p. to 1/3 h.p. plain 
and back-geared motors, for A.C., 
D.C., or Universal operation—de- 
pendable, efficient and economical 
SpeedWay Motors embodying the 
“know how” developed through 
more than 30 years of specialization 
in small motors—the “know how” 
that has answered so many war 
problems, for all branches of the 
service 


If you use small motors, write for 
this new catalog today. If you have 
small motor problems, send in your 
specificationsfor Speed Way's recom- 
mendations. 


SPEEDWA\) MANUFACTURING CO., 1840S. 52nd Ave., CICERO, ILLINOIS 
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flying which lead to graduation at 
Randolph Field and subsequent train- 
ing in a Liberator bomber. The book 
was written with the full cooperation 
of the Army Air Forces Training Com- 
mand and is an authentic portrayal of 
the life of a cadet at the Army’s West 
Point of the Air. 


Manual of Firemanship: A Survey 
of the Science of Firefighting, Part I; 
Prepared by the Home Office (Fire 
Service Department) of Great Britain; 
Published by His Majesty’s Stationery 
Office, London, 1943; 250 pages. 

Part one of a seven-part manual on 
modern principles of fire fighting and 
the equipment used. It is noted that 
because air raids have increased fire 
hazards in England, the importance of 
fire fighting has become increasingly 
vital. 

The first part of this British survey of 
the science of fire fighting covers the 
physies and chemistry of combustion, 
methods of extinguishing fires, and 
types of fire-fighting equipment. 


Aeronautics Aircraft Spotters’ 
Handbook, edited by Ens. L. C. 
Guthman; National Aeronautics 


Council, Inc., New York, 1943; 370 
pages, $1.00 

The second edition of this handbook 
attempts to bring together, in one vol- 
ume of pocket size, information on air- 
craft in current use or development in 
such a form that it will be useful for 
the Ground Observers of the Aircraft 
Warning Service of the Army Air Forces 
and others who are interested in aircraft 
recognition, desiring to follow the aerial 
aspects of the war. 

In this edition, a new system of 
itemizing characteristics has been em- 
ployed in an effort to make an improve- 
ment over the earlier Aircraft Spotters’ 
Guides. As in the former books, the 
planes are first classified by the number 
of engines and then by the placement of 
the wings. But under each individual 
plane description the information is 
classified according to wings, engine, 
fuselage, and tail, following the so- 
called WEFT system. A new feature of 
the current volume is the two-line sum- 
mary at the foot of each page which at- 
tempts to itemize the most important 


characteristics and underscores that 
characteristic which distinguishes that 
particular plane from any _ others 


that may look somewhat similar. 
It gives instruction on the WEFT sys- 


tem, on learning to recognize airplanes, 
and the Army and Navy designations. 
The main section is laid out in uniform 
page style, showing photographs and 


silhouettes for each plane, the WEFT 
descriptions, and the distinguishing fea- 


tures. The book includes not only the 
planes in use by the warring nations 
but many others that are still in the ex- 


perimental or development stages. 


What Makes It Tick? by Katharine 
Britton; Houghton Mifflin Company, 
Boston, 1943; 233 pages, $2.50. 
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The G«0 Manufacturing Co. 
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Aircraft 
Engineering 
FOUNDED 1929 
The Technical and Scientific 
Aeronautical Monthly 
Edited by 


Lt.-Col. W. Lockwood Marsh 
F.1.Ae.S., M.S.A.E., F.R.Ae.S. 


Single Copies: 50 cents post free 
Subscription: $5.25 per annum, 
post free 


During the War, a special 
feature is being made of 
reproductions trans- 
lations from the Foreign 
Technical Press 
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They work together better... The streaking Just a few seconds before 
Marsh Reconnaissance plane Was a threat 
AeS hecause they can talk together Can’t wait To our bridge of ships... 
Until its wheels touch 
In this thundering war 
post free Of time and teamwork . . . 
While still And seconds are saved 
r annum, Only a growing shape By the radiotelephone. 
Over the horizon Today, modern radio equipment 
sal This homing eagle Designed and manufactured 
ecis Calls to the mother ship . . By I.T.&T. associate companies 
le of Summons its brother warbirds Is helping Uncle Sam’s fighting forces 
reign . On land, sea, and in the air... 
In a matter of minutes Tomorrow, the broad experience 
The whole angry brood Of I T.&T. 
—_— Will swarm down In the field of communications 
And polish off Will help men build 
TIONS The fleeing cruiser that A better world. 
INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 67 Broad St., New York, N.Y. 
yare 
‘Manufacturing Associate: 
& FEDERAL TELEPHONE AND RADIO CORPORATION 
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manufacturers put their landing Dek. T 

gear problems up to Bendix is the Nw Y 


Bendix policy of ‘“‘engineering for 8.00. 
the job.”’ Whether the assignment 
is a tail strut for a trainer, or mas- shool eq 
sive main struts for the heaviest i 
bomber, Bendix designers study ed 
carefully all requirements of the work in 
plane and develop whatever adap- om a 
tations of Bendix* Landing Gear 

are necessary to insure efficient 
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The basic advantages of Bendix* 
Pneudraulic Shock Struts, Wheels, 
Brakes and Hydraulic Master Cyl- 
inders have been proved under all 
conditions of service, from the arc- 

Rigby’ 
Warplan 
Rigby; 
Compan 
27 pages 

A col 


tic to the equator and on all types 
of terrain, from frozen tundras to 
steaming jungle mud. 


Why not benefit from Bendix di- 


versified experience and practical fighting 
methods of operation when you plan 
the landing gear for your planes? j am 
seco 
cutout m 
shelf mo 
BEN DIX* fe, 
ba famous 
LANDING GEAR | for cons 
lished, 
Bendix-Pneudraulic* Shock Struts, Bendix Airplane 
Wheels, Airplane Brakes, Hydraulic Master Cylia- Prime 
ders, Pilot Seats and Power Brake Valves are im- = Fa 
portant members of Invisizle Crew” of preci- £2.00 
sion equipment which Bendix Plants from coast to eV. 
coast are speeding to world battle fronts. Sg 
In 
Whitten 
*Trademark of Bendix Aviation Corporation gation 
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Starting with a description of how a 
dock works, this book for children fur- 
information on the way air- 
planes, gliders, automobiles, submarines, 
ndios, telephones, refrigerators, and 
gy other things operate. There are 
gions covering farming, the weather, 

phy, and mechanized-warfare. 
lustrations clarify the descrip- 
tions. 


An Introduction to Fluid Mechanics, 
by Alex H. Jameson; Longmans, 
Green and Company, New York, 1943; 
M5 pages, $3.40. 

This is a second edition of a course in 
fuid mechanics intended as a textbook 
jor second-year engineering students. 
In places it goes somewhat beyond the 
limits of the syllabus in order to make 
the treatment of the subject more com- 
plete. 

New material has been inserted on 
fow-in pipes, notches, and over weirs, 
representing the result of the author’s 
investigations of existing data. 


Shop Mathematics, by Arthur A. 
Dick; The Ronald Press Company, 
New York, 1943; 2380 pages, 
$2.40. 

The mathematics required for shop 
courses and vocational subjects of high 
shool equivalence is covered in this 
book. The fundamentals of arithmetic, 
igebra, geometry, and trigonometry are 
presented for students who intend to 
work in machine shops, sheet metal 
shops, and wood shops, including those 
connected with aircraft work. 

A distinctive feature of the book is 
that the materials have been organized 
into teaching units and assignments, 
the teaching units being arranged in a 
definite sequential order. Use of the 
concept of schedules and table relation- 
ships, as used in industry, is stressed. 
Algebraic forms of simple equations are 
given and practical test applications 
are provided. 


Rigby’s Easy to Build Models of 
Warplanes of the World, by Wallis 
Rigby; The Garden City Publishing 
Company, Garden City, N.Y., 1943; 
27 pages, $1.19. 

A collection of cutout models of 
fighting aircraft, including such well- 

own airplanes as the Thunderbolt, 
Mosquito, and Stormovik. The book is 
the second of a series and contains the 
cutout materials for 16 scale models, six 
shelf models in full-color battle camou- 

and ten flying models of 
famous fighting aircraft. Directions 
or constructing the models are fur- 
hished, 


Primer of Celestial Navigation, by 
John Favill; Cornell Maritime Press, 
= York, 1943; 263 pages, 


A revised and enlarged edition of a 

intended to provide a clearly 
*ntten introduction to celestial navi- 
tation. Key problems, such as time and 
~€ astronomic triangle, are explained 
M straightforward terms that should 
Bye the student: confidence. 


BOOKS 


Reveille: War Poems by Members 
of Our Armed Forces, selected by 
Daniel Henderson, John Kieran, and 
Grantland Rice; A. S. Barnes & 
Company, New York, 1948; 254 
pages, $2.00. 

This is a compilation of selected war 
poeys written by members of the U.S. 
armed forces. Both humorous and 
serious, the poems represent contri- 
butions of the Navy, Army, Merchant 
Marine, Air Corps, Marines, Wacs, 
and Waves. The poets have rank of 
from private to colonel. 


The Raft, by Robert Trumbull; 
Henry Holt and Company, New York, 
1948; 205 pages, $2.50. 

The story of how three Navy aviators, 
Harold Dixon, Gene Aldrich, and Tony 
Pastula, fought the sea for 34 days while 
drifting on a rubber raft. The author 
is an experienced newspaper man who 
stayed close to the men during their 
long convalescence. 


Look to the Air; The Scripps- 
Howard Newspapers and the maga- 
zine Aviation, 1943; 24 pages. 

The story of a newspaper’s cam- 
paign on behalf of aviation. How the 
Scripps-Howard newspapers have been 
covering and promoting the field of 
aviation is related and illustrated 


Modern-School Geometry, by John 
R. Clark and Rolland R. Smith; 
World Book Company, Yonkers-on- 
Hudson, N.Y., 1943; 466 pages, 
$1.44. 

The particular feature of this re- 
vised geometry textbook, from the 
standpoint of the aeronautical industry, 
is a supplement on geometry in aero- 
nautics. 

Sections cover interception, establish- 
ing a fix, wind drift, 
of action. The original text has been 
revised and improved. 


Formulas for Stress and Strain, by 
Raymond J. Roark; McGraw-Hill 
Book Company, Ine., New York, 
1943; 366 pages, $4.00. 

A book written for the purpose of 
making available a compact, adequate 
summary of the formulas, facts, and 
principles pertaining to strength of 
materials. 

In this second edition topics newly 
discussed or discussed in greater 
detail are the three-moment equa- 
tion for beams and beam columns, 
slotted beams, curved beams loaded 
normally to the plane of curvature, 
flat plates of variable thickness, flat 
plates loaded nonuniformly, disc springs, 
rings loaded by distributed couples, 
and pipes and cylindric tanks with sad- 
dle support. In the tables of formulas 
for flat plates and for torsion, several 
additional cases have been in- 
cluded. 

To facilitate the calculation of flat- 
plate stresses and deflections, extensive 
tables of numerical coefficients have 
been provided. 
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The Airplane and Tomorrow’s 
World, by Waldemar Kaempffert; 
Public Affairs Committee, New York, 
1943; 31 pages, $0.10. 

A booklet containing statistical data 
on aviation and discussing various 
topics connected with aviation of the 
future. 

Among the subjects discussed are 
the effect of the airplane on global 
and national economy, towed motor- 
less gliders for transporting cargo, city 
planning and the airplane, the obstacles 
of nationalism, the airplane as an in- 
strument of aggression, and aviation and 
the new world order 


Shadows at Noon, by Martin M. 
Goldsmith;  Ziff-Davis Publishing 
Company, Chicago, 1943; 198 pages, 
$2.00. 

The situations in this novel are 
created by a bombing attack upon New 
York City a few minutes before noon 
on a weekday. Concerned with several 
extremely different characters, the story 
tells how the raid affects the continuity 
of their lives. 


Bobo the Barrage Balloon, by Mar- 
garet McConnell; Lothrop, Lee & 
Shepard Company, New York, 1943; 
40 pages, $1.50. 

A story about barrage balloons, 
written for children under 10 years of 
age. 


Diesel and Gas Engine Power 
Plants, by Glenn C. Boyer; McGraw- 
Hill Book Company, Inc., New York, 
1943; 447 pages, $4.00. 

Written primarily for the designer 
and operator of Diesel and gas-engine 
power plants, this book deals with the 
plant as an entity and is not devoted 
solely to the discussion of en- 
gines. 

It is intended as a working manual for 
the plant designer, but contains in- 
formation of value to the plant oper- 
ator and engineering students interested 
in internal-combustion-engine power 
plants. 


The Lady and The Tigers, by Olga 
S. Greenlaw; E. P. Dutton & Com- 
pany, Inc., New York, 1943; 317 
pages, $3.00. 

The author is the wife of General 
Chennault’s Chief of Staff and acted as 
War Diary Statistician and Editor of 
the American Volunteer Group News. 
Her story of the inception of the Flying 
Tigers and their heroic fighting is 
related from close association with all 
the officers and men. She writes with 
sharp observation and feminine in- 
tuition. Some of her comments will 
be regarded as bordering on the revenge- 
ful. 

The change of the status of the or- 
ganization from a volunteer group to 
a formal part of the Army Air Forces 
will not leave a pleasing impression, 
but as a running account of the daily 
lives and combat experience of those 
daring pilots there could be no better 
book, 
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Pioneered the Past... 
ENGINEERING THE FUTURE 


In addition to producing rotary wing 
aircraft for the armed forces, Kellett’s 
five plants are supplying important parts 
requiring highest skill and aircraft man- 
ufacture “know how”’ for our nation’s 
best bombers and fighters . . . including 
the Consolidated B-24 Liberator, the 
Martin B-26 Marauder, the Republic 
P-47 Thunderbolt and the Curtiss P-40 
Warhawk. 

Meanwhile Kellett’s expanding engi- 
neering staff continues the necessary de- 


velopment of aatogiros and helicopters in 
cooperation with the United States Army 
Air Forces to meet present and future 
military requirements. 

We look forward to postwar oppor- 
tunities for Kellett Rotary Wing Air- 


craft to serve in patrolling electric power 


lines, oil pipe lines and in a variety of 


time-saving and cost-cutting operations 
for industry, commerce, forestry and 
Ir 


acricult 
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Upper Darby (Philadelphia), Penna. 


ire. Kellett Aircraft Corporation, 


KELLETT 


OLDEST ROTARY WING AIRCRAFT MANUFACTURING COMPANY 


ay 


Kellett parts are helping Curtiss P-40 Warhawks 


to crush the Axis in combat 


Kellett precision-made parts ore flying with the 
famous Republic P-47 Thunderbolts 


Kellett products accompany the powerful, 
high-speed Martin B-26 M arauders 


.. and ride with long-range Conso 
B-24 Liberators over Germany 
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british Air Ministry 


Translations in 
The Paul Kollsman Library 


Supplementary to the lists published in the June and September, 1943, issues of the 
Aeronautical Engineering Review 


Aeronautical companies and other organizations may borrow copies of these translations 
through the facilities of The Paul Kollsman Library upon application by the company librarian. 
Because of the importance of this material, the regular library loan period has been extended to 
two weeks, in order that these translations may be utilized to their full advantage. Requests 
should be made by number, author, and title on the regular Library book request cards. Because 


of the many requests for these translations, no more than five copies may be borrowed at one time 
by one organization. 


The translations have been reproduced from typewritten copy and the number of pages in 
each is indicated at the end of each reference. Bibliographic information has been taken directly 
from the translations. Photostatic copies are also available at the usual library rates. 


German patent, no. non-homogenous surface. Hochfrequenz- 
; 726,207, May 5, 1939. Flugsport, v. technik und elektroakustik, v. 60, no. 
Hubert, J. Model experiments on aerofoils 34, no. 23, November 11, 1942, Patent 4, October, 1942, p. 97-99. 6 p. 
with various degrees of sweep back with collection p. 167. Kell lewe : : 
>.40 Warhawk Keller, H. Flexible piezo-electric strips as 
mbat oe h der Focke-Wulf flugzeugbau a.-g., and Mul- electro-mechanical recorders. Hochfre- 
a € i — ahrtforschung, v. 1, thopp, H. An aircraft wing with slotted quenztechnik und elektroakustik, v. 60, 
7,p. 129-138. 14 p. flaps. German patent, no. 723,748, no. 1, July, 1942, p. 5-10. 12 p. 
Busemann, A. The resistance problem in May 9, 1940. Flugsp rt, v. 34, no. 19, Absolute voltage measurements in the deci- 
high speed flights. Deutsche akademie September 16, 1942, Patent collection, metre wave range. Hochfrequenztechnik 
der luftfahrtforschung, Schriften, no. p. 150. 2p. und elektroakustik, v. 58, no. 1, July, 
30, 1941, p. 17-36. 12 p. Henschel flugzeug-werke a.g., and Regelin, 1942, p. 32-35. 6p. 
Ri. Multi-engined landplane with buoy- Rickert, H. Apparatus for measurements 
in the ultra-short wave band. Funktech- 
Fluid Flow March 12, 1939. Flugsport, v. 32, no. nische monatshefte, no. 8, August, 1942, 
26, December 18, 1940, Patent collec- p. 105-111. 13 p. 

Griinagel, E. Fluid motion in rotating : Edler, H. Calculation of the process re- 
impellers. Forschungsheft des Vereines Billioque, E. J. H. A device for automati- sponsible for the excitation of oscillations 
deutscher ingenieure, no. 405, No- cally maintaining the transverse stability in a valve connected to a Barkhausen-Kurz 
vember-December, 1940, p. 1-21. of an aircraft in the presence of reduced circuit. Archiv fir elektrotechnik, v. 
41 p. 26, no. 12, December 9, 1932, p. 841- 

flying with the Ackeret, J., and Pfenninger, W. Pre- 39 ay h 13, 19. 849. 11 p. 
4 gsport, v. 32, no. 6, March 13, 1940, ‘. . 
nderbolts vention of turbulent boundary layers by Patent collection, p. 92. 2p Schulze, W. M. H. Tropical climates and 
, no. 41, October 10, 1941, p. 622-623. ° = nachrichten-technik, v. 18, no. 6, June, 
3p Electric Equipment 1941, p. 134-138. 17 p. 


. Gerhard Fieseler werke g.m.b.h., and Grosskopf, J., and Vogt, K. Measure- 
Aerodynamics Weber, M. Blocking device for aircraft ments on the propagation of waves over a 
< control surfaces. i 


2 p. 


| D., and Vandrey, F. The 1859 Julius Pintsch a.-g. Retractable aircraft 
influence of the nozzle on resistance meas- searchlight. German patent, no. 686,222, 
urements in the free jet. Part 2. Zeit- January 5, 1940. Flugsport, v. 32, no. 
maritt fiir angewandte mathematik und 3, January 31, 1940, Patent collection, 
mechanik, v. 22, no. 1, February, 1942, p- p- 
Instruments 
Guderley, G. Regression edges in two- Landing car 
dimensional compressible potential flow. 1846 Gerhard Fieseler werke g.m.b.h., Fieseler, Schmidt, R. Comparison of various meth- 
Zeitschrift fiir angewandte mathematik G., Frommherz, J., and Marx, F. ods for determining flight epeed < 
und mechanik, v. 22, no. 3, June, 1942, Quick-release device for parts, in particular great altitudes. Luftwissen, 
p. 121-126. 7 Pp. jettisoning undercarriages, dropped from no. 9, September, 1942, p. 270. 278. 
aircraft. German patent, no. 722,027, 10 p. 
he powerful, 


December 28, 1937. Flugsport, v. 34, Schmidt, R. The Dornier air log; a novel 
no. 22, October 28, 1942, Patent collec- instrument for flight tests. Jahrbuch der 
tion, p. 164. 2p. deutschen luftfahrtforschung, v. 
Aircraft 1938, p. 583-587. 8 p. 


: Magnus, K. Some notes on, and experi- 
Gliders ments with, the artificial horizon, with 


| special reference to the Sperry type. 
Gebriider Horten. The Horten IV all- v. 19, no. 2, Mareh 


wing glider. Flugsport, v. 34, no. 4, 942. p. 23 ‘ 
Design February 18, 1942. p. 51-55; no. 6, a 
1822 : March 18, 1942, p. 63-67. 8p. agel, M., an ughardt, / apers- 

Hulten, N. Close- -up of the Lagg-3; a ments on the performance and perform- 
detailed description of a modern Russian ance impression of telescopes. Zeitschrift 
fighter aircraft. Flygning, v. 21, no. 6-7, fiir instrumentenkunde, v. 62, no. 1, 

: : Marc ch-April, 1943, Flyg och motor, p. January, 1942, p. 16-18. 3 p. 

ae 27. 12 p. Electricity and Radio Spaeth, W. A vibrating table for testing 

183 Messerschmitt a.g., and Rutmoser, F instruments. Zeitschrift 
Consolidated rag reduction at high speeds by inducing deutscher i ingenieure, v. 81, no.}1,!Janu- 
ermany supersonic vibrations on the surface. 1792. Burkard, O. Seasonal variations in height ary 2, 1937, p. 12. 3p. 

German patent, no. 726,324, August 27, and ionization of F: layer. Hochfre- Gérner, J. High-speed electro-magnetic 
1940. Flugsport, v. 34, no. ‘23, Novem- quenztechnik und elektroakustik, v. revolution counter. Elektrotechnische 
1942, Patent collection, p. 165- 60, no. 4, October, 1942, p. 87-96. 15 zeitschrift, v. 63, no. 35-36, September, 

3 p. Pp. 1942, p. 416. 3p. 


143 


Acrauders 


144 AERONAUTICAL 


ENGINEERING REVIEW—OCTOBER, 1943 
WAR IN THE FAR EAST! 
= SS 


in California 


Langley stands ready in the forthcoming production and trans- 
portation emergency to move some of your production right to a 
Pacific Coast shipping point! We can give engineering cooperation 

or start from your own blueprints. This complete West Coast 
service for precision manufacture helps avoid transportation bot- 

‘ tlenecks. It shortens the time between order and delivery. Look 
ahead. Plan now* on the assistance of Langley engineers, skilled 


craftsmen and modern equipment. 


* Plan later on to get Langley cooperation on post-war manufacturing needs. 


LAN GL | CORPORATION 


y PRECISION Manufacturers 


S AN ORNI!IA 


Langley produces PRECISION flight, float and landing control units used on 
heavy bomber, patrol and cargo planes, now in the thick of the fight. 
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1826 Theiner, J. 


1812 Schultze, G. 


1813 Scheifele, B. 


1817 Schiebold, E. 


17999 Donatsch, H. 


Materials 


907 The behaviour of certain structural materials 


in the tropics. Automobiltechnische 
geitschrift, v. 44, no. 12, June 25, 1941, 
p. 316-317. 3p. 

Strength characteristics of 
woods used in captured Russian aircraft. 
Luftwissen, v. 10, no. 4, April, 1943, 
p. 103-104. 5p. 


Metals and Alloys 


1903 Davidenkov, N. H., and Shevandin, E. M. 


The study of residual stresses due to bend- 


ing. Zhurnal tekhnicheskoi _fiziki, 
U.S.S.R., v. 9, no. 12, 1939, p. 1112-1124. 
15 p. 

1905 Regé, A. On the sheathing of iron and steel 


electrodes used for arc-welding. Metal- 
lurgia italiana, v. 30, no. 12, December, 
1938, p. 697-719; v. 31, nos. 1-2, Janu- 
ary-February, 1939, p. 1-16, 69-84. 
61 p. 

Panseri, C., and Monticelli, M. On the 
correct interpretation of certain phenomena 
observed during the thermal treatment of 
aluminium alloys. Alluminio, v. 8, no. 
4, July-August, 1939, p. 183-191. 15 p. 


Modern anti-corrison pro- 

tection with special reference to underwater 

painting. Korrosion und metallschutz, 

y. 14, no. 8-9, September, 1938, p. 270- 

273. Sp. 

New developments in anti- 

corrosion tron painting. Korrosion und 

metallschutz, v. 14, no. 8-9, September, 

1938, p. 262-265. 4p. 

A contribution to the theory 
of the measurement of elastic stresses in 
materials by the x-ray interference method. 
Berg- und hiittenmiinnische monats- 
hefte, v. 86, no. 12, December, 1938, p. 
278-295. 34p. 

Schmidt, R. The bending fatigue strength 
of machined crankshafts after straighten- 
ing, with notes on the stress distribution, 
obtained by extensometer and x 
fraction measurements. Luftw 
9, no. 9, September, 1942, p. : 
1l p. 


Military Aeronautics 


Possible evasive manoeuvres 
of aircraft under A.A. fire (conclusion). 
Flugwehr und -technik, v. 4. no. 7, July, 
1942, p. 171-176. 10 p. 


1851 Henschel flugzeug-werke a.g., and Mesch- 


at, H. Jettisoning container for air- 
craft flares moved into the withdrawing 
position by opening the container lid. 
German patent, no. 689,843, October 7, 
1938. Flugsport, v. 32, no. 12, June 5, 
1940, Patent collection, p. 106. 2 p. 


Bombs and Bombing 


1837 Luftfahrtgeriitewerk Hakenfelde, and 
Fieger, B. A device for dropping in- 
cendiary bombs. German_patent, no. 
712,618, April 25, 1936. Flugsport, v. 
33, no. 26, December 24, 1941, Patent 
collection, p. 79. 2 p. 


BRITISH AIR MINISTRY 


1839 


1844 


1855 


1856 


1857 


1858 


1860 


1840 


1790 


1795 


1761 


Mechanische werkstatten Neubrandenburg 
g.m.b.h., Britz, and Schulz, W. Bomb 
slip plate. German patent, no. 723,260, 
November 12, 1936. Flugsport, v. 34, 
no. 18, September 2, 1942, Patent col- 
lection, p. 147. 2p. 

Mechanische werkstitten Neubrandenburg 
g.m.b.h., Fliigel, A. Rotter, F., and 
Schulz, W. Bomb dropping gear for 
aircraft. German patent, no. 723,605, 
December 1, 1938. Flugsport, v. 34, 
no. 21, October 14, 1942, Patent collec- 
tion, p. 160. 2p. 

Mechanische werkstitten Neubrandenburg 
g.m.b.h., and Sehulz, W. Aircraft 
bomb-hoisting gear. German patent, no. 
687,706, April 5, 1936. Flugsport, v. 
32, no. 9, April 24, 1940, Patent collec- 
tion, p. 99. 2p. 

Luftfahrtgeritewerk Hakenfelde. Bomb 
chute with a number of super-imposed 
bombs supported by carrier links. Ger- 
man patent, no. 720,605, September 25, 
1935. Flugsport, v. 34, no. 14, July 8, 
1942, Patent collection, p. 130. 2p. 

Mechanische werkstitten Neubrandenburg 
g-m.b.h., and Classnitz, R. A device for 
the release of vertically suspended bombs 
from an aircraft. German patent, 721,- 
107, October 14, 1937. Penal Vv. 
34, no. 14, July 8, 1942, Patent collec- 
tion, p. 131. 2p. 

Heinkel, E., and Zeitz, K. Suspension and 
slip device for dropping loads, particularly 
for bombs. German patent, no. 686,221, 
June 25, 1936. Flugsport, v. 32, no. 3, 
January 31, 1940, Patent collection, p. 
84. 2p. 

Ernst Heinkel flugzeugwerke, Merkats, 
F. v., and Rehm, J. Lifting device for 
loading aircraft. yerman patent, no. 
725,509, April 5, 1939. Flugsport, v. 
34, no. 26, December 23, 1942, Patent 
collection, p. 179-180. 2p. 


Parachutes 


Ertel, H. A device for automatic release of 
a parachute pack lock. German patent, 
no.’723,155, February 24, 1938. Flugs- 
port, v. 34, no. 18, September 2, 1942, 
Patent collection, p. 148. 1 p. 


Power Plants 


Engines 


Uggla, W.R. The Hertzian and the hydrau- 
lic pressure on gear teeth. Teknisk 
tidskrift, v. 69, no. 3, January 21, 1939, 
Mekanik, p. 8-11. 8p. 

Haug, K. Comparative investigatfons on 
the torsional stiffness of an automobile 
engine crankshaft. Automobiltechnische 
zeitschrift, v. 43, no. 16, August 25, 
1940, p. 393-402. 21 p. 


Fuels and Fuel Systems 


Krafft and Alekseev. Esterification by 
chlorocarbonic acid esters. Zhurnal ob- 
shchei khimii, U.S.S.R., v. 2, no. 8, 
1932, p. 726-729. 3p. 


TRANSLATIONS 


1791 


1835 


1809 


1836 


1838 


1841 


1842 


1843 


1847 


1848 


1849 


1850 


1854 
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Oehmichen, M. Hydrogen as a fuel for 
internal combustion engines (report on 
published tests and experiments with 
hydrogen in the motor industry). Automo- 
biltechnische zeitschrift, v. 42, no. 21, 
November 10, 1939, p. 573-576. 
8 p. 

Junkers flugzeug- und motorenwerke a.g. 
Jettisoning containers for aircraft; in 
particular, jettisoning fuel tanks. Flugs- 

ort, v. 33, no. 25, December 10, 1941, 
atent collection, p. 76. 2 p. 


Propellers 


Pistolesi, E. Mutual interference between 
airscrew and fuselage, with some other air- 
screw problems. L’Aerotecnica, v. 22, 
no. 6, June, 1942, p. 255-287. 
41 p. 

Siemens apparate und maschinen g.m.b.h. 
Variable pitch propellers, in particular 
aircraft propellers. German patent, no. 
712,882, November 13, 1941. Flugs- 
port, v. 33, no. 26, December 24, 1941, 
Patent collection, p. 77. 2p. 

Reissner, H., Christian, M., and Argus 
motoren g.m.b.h. Variable-pitch or self- 
adjusting propeller. German patent, 
no. 710,739, October 30, 1936. Flugs- 
port, v. 33, no. 22, October 29, 1941, 
Patent collection, p. 64. 2 p. 

Reissner, H., and Argus motoren g.m.b.h. 
Variable-pitch propeller setting gear. 
German patent, no. 717,370, July 17, 
1934. Flugsport, v. 34, no. 7, April 1, 
1942, Patent collection, p. 105. 
9 

Schwarz, G., Schwarz, O., and Grabarse 

Airscrew with adjustable blades. 
German patent, no. 724,362, August 24, 
1942. Flugsport, v. 34, no. 21, October 
14, 1942, Patent collection, p. 157. 2p. 

Alfa Romeo, s.a., and Caria, U. de. Vari- 
able-pitch airscrew with hub freely turning 
on the airscrew shaft. German patent, 
no. 724,317, November 29, 1935. Flugs- 
port, v. 34, no. 21, October 14, 1942, 
Patent collection, p. 157. 2p. 


Vereinigte deutsche metallwerke a.-g., 
Engert, E., and Ebert, H. Pitch- 
changing gear for variable-pitch propellers. 
German patent, no. 687,581, August 13, 
1936. Flugsport, v. 32, no. 5, February 
28, 1940, Patent collection, p. 86. 
2 p. 

Alfa Romeo, s.a. Variable-pitch propeller 
bearing. German patent, no. 685,643, 
September 5, 1934. Flugsport, v. 32, 
no. 2, January 17, 1940, Patent collec- 
tion, p. 77. 2p. 


Reissner, H., and Argus motoren g.m.b.h. 
Variable-pitch or automatically-adjust- 
able propeller. German patent, no. 
685,757. Flugsport, v. 32, no. 2, Janu- 
ary 17, 1940, Patent collection, p. 77. 
3 p. 

Siemens-Schuckertwerke a.-g., and Gabel, 

3. Transmission gear for propulsion by 
not less than two propellers, in particular 
for aircraft. German patent, no. 683,062, 
October 18, 1933. Flugsport, v. 32, 
no. 2, January 17, 1940, Patent collec- 
tion, p.79. 2p. 


Escher. Airscrew, etc., with hydraulically- 
operated variable-pitch blades. German 
patent, no. 694,168, March 30, 1938. 
Flugsport v. 32, no. 20, September 25, 
1940, Patent collection, p. 134. 3p. 


of address. 


Changes of Address 


To facilitate the prompt receipt of copies of the Journal and Review, members 
and subscribers are requested to give the editorial offices 30 day's notice of any change 


Notices should be sent directly to the Institute of the Aeronautical Sciences, 1505 RCA 
Building West, 30 Rockefeller Plaza, New York 20, N.Y. 
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Services 


of the 


Aeronautical Archives 


of the 


Institute of the Aeronautical Sciences | 


The services of the Acronautical Archives are available 
to all members of the Institute, to Corporate Members, to 
advertisers in the AERONAUTICAL ENGINEERING REVIEW 


and, under usual library limitations, to the public. Four 
specialized services are available. 
The Paul Kollsman Library 
This lending library service makes available, without 


charge, the latest and more important aeronautical books. 

As far as the facilities permit, any person in the United 
States over 18 years of age who can furnish references that 
certify to his or her responsibility may become a member of 
the library. 

Members may request the loan of any acronautical or 
technical book they wish to borrow. Through an ex- 
change agreement with the Engineering Societies Library, 
any book on general engineering may be borrowed from its 
great collection of over 160,000 volumes. 

A photostating service is available at usual library rates. 

Applications for membership in the library and further 
information will be sent on request. 


The Burden Reference Library 


This reference library contains over 14,000-aecronautical 
books, magazines, pamphlets, photographs, reports, and 
clippings gathered from world-wide sources and is one of 
the most complete aeronautical libraries in the world. 
Material from this library is not available for loan but may 
be used for reference purposes at the Acronautical Archives. 


The Pacific Aeronautical Library 


6715 Hollywood Boulevard 
Hollywood, California 


Established in cooperation with the aircraft companies 
the library serves. The leading aircraft companies in or 
near Los Angeles participate in its support and operation 

This service library for aeronautical research is available 


to the public for reading privileges. Source material in- 


cludes aerodynamic and structural research reports, as well 
as books on drafting, production methods, history, and al- 
lied sciences. It furnishes books, periodicals, and pamphlet 
material to the participating aircraft companies to supple- 
ment their engineering libraries. 


The Aeronautical Archives 
Technical Information Service 


This service has experienced personnel under the super- 
vision of trained aeronautical engineers to compile any in- 
formation desired. The services range from listing special- 
ized reference books to the preparation of exhaustive 
bibliographies, digesting of reports, and general surveys of 
any acronautical subject. Some of the available services 
are: 


Bibliographies on any aeronautical subject. 

Reports on any aeronautical subject 

Digests of aeronautical books, papers, periodicals, and refer- 
ences 

Translations 

Engineering investigations of special aeronautica! subjects. 

Biographies of individuals engaged in aeronautics 

Photostats of any aeronautical or general engineering mate- 
rial. 

Microfilms made on special order. 

Photographs made from the Institute's photographic collec- 
tion. 

Drawings and tracings made. 


In addition to the services mentioned any commission 
which comes within the scope of the Service will be ac- 
cepted. Special arrangements may be made for work re- 
quiring several weeks or months. 

Translators are available for accurate transcriptions of all 
foreign language data. Translations are carefully edited 
by trained engineers. 

Reproductions of any material in the Aeronautical Ar- 
chives of the Institute may be ordered at standard photostat 
rates, 


INSTITUTE OF THE AERONAUTICAL SCIENCES 
1505 RCA BUILDING WEST 


30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 
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HE BOYS WHO’VE been flying the 

bullet-like North American 
Mustang say it’s one of the Army’s 
hottest fighters. 


Time and again, though heavily 
outnumbered by the enemy, they’ve 


turned in spectacular box scores. 
Imagine, then, what these hell-for- 
leather American fighter pilots are 


going to do when they get an even 


S~ as A 
{ 
RR 
MUSTANG WARHAWK 
fighter fighter 


hotter Mustang—an swifter 
Mustang—a Mustang they can push 
upstairs into the thin high air farther 
and faster than they ever could before. 


And that’s exactly what they’re 
going to get! 

For this superb plane is now being 
powered by the Packard-built Rolls- 
Royce engine, with a new super- 


charged surprise: British and Packard 


engineers: have found a way to sky- 


rocket the Mustang 2 miles higher than 
tts effective fighting ceiling used to be! 


Two more miles of blue sky for 
Mustang pilots to fight in! 

To make this possible, Packard has 
added engines for the Mustang to its 
mass-production output—another 
contribution to the finest fighting Air 
Force flyers in the world! 


PAC KA ix D Precision-Built Power 


ASK THE MAN WHO OWNS ONE 
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HURRICANE LANCASTER 


fighter bomber 
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fighter-bomber 
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HE MOST ACCURATELY machined rotating part ever 


built—although apparently in balance to the naked 
eye—may be out of balance. 


You can’t see the unbalance . . . even if it’s there. 


With the rapid development of high-speed machines, 
the need for locating and correcting unbalance in rotating 
parts has become vitally important—if you want smooth, 
vibration-free operation and long life. 


In 1933, scientists in the Westinghouse Research Labora- 
tories tackled this problem of quickly and accurately 
measuring the static and dynamic unbalance in rapidly 
whirling masses—both symmetric and asymmetric. 


Through painstaking study and experiment, these West- 
inghouse research engineers discovered a totally new 
principle for balancing rotating parts of every shape and 
form... the “Dynetric Balancer.” 

Today, the Gisholt Dynetric Balancer . . 
inghouse electronic equipment 


. using West- 
. Is solving the most 
difficult balancing problems in many war plants. 


With this machine, vibrations as small as fwenty five 


millionths of an inch in crankshafts, armatures, turbine 
rotors, propellers, and countless other whirling parts are 
located and measured in a matter of minutes, or even 
seconds! 


Westinghouse Electric & Manufacturing Co., Pittsburgh, 
Pennsylvania. 


You can’t see it... but 


it’s there 


THE PROBLEM OF UNBALANCE 


Static unbalance 


(Left) Dise A is statically unbalanced by the 
t ounce weight, B, placed 2 inches from the axis, 
(Right) This static unbalance can be corrected 


by placing a 2 ounce weight, C, 4 inches from 


the axis. 


Dynamic unbalance 


(Left) Cylinder A is statically balanced—by the 
weights B and C—but dynamically unbalanced 
by the twisting effect of these weights when 
the cylinder is rotated. 


(Right) This dynamic unbalance can be cor- 
rected by placing weights D and FE, as shown. 


...- AND ITS SOLUTION 


On this Dynetric Balancer, combined static 
and dynamic unbalance in engine crankshafts 
is accurately and quickly measured by in- 
strument readings. Corrections are then made 
by drilling holes in the crank arms. 


Westinghouse 
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Receiving Department 


Through the Departments. The 
frst of a series of articles containing 
photographic sequences that show 
the progress of parts and materials 
through the various productive de- 
partments of Northrop Aircraft, In- 


corporated. Operations concerning 
the receiving, checking, storing, and 
allocation of parts and materials are 
depicted and described in this intro- 
ductory article. Photographs illus- 
trating the work of the Rivet Control 
and Shears Departments are included. 
Northrop Life, July, 1948. 


Employees’ Handbook 


To provide employees with informa- 
tion about the company and _ their 
work, an illustrated booklet of 36 
pages contains a brief review of the 
history and development of the com- 
pany and the industry in which it has 
engaged, the principles upon which the 
business was founded and is operated, 
and the rules and regulations that have 
been developed for the guidance of em- 
ployees. Information is given on the 
work of the advisory board that was 
organized to aid in employee relations, 
and the operations suggestion systems, 
wage system, stock purchase plans, and 
the Employees’ Association. The Lin- 
coln Electric Company, Cleveland, O. 


Turbosupercharger Developments 


The Saga and Sage of High-Altitude 
Flight. The development of the turbo- 
supercharger by Army Air Forces and 
the General Electric Company is traced 
over a period of 25 years, from the in- 
ception of the idea during the first 
World War. It is related that the sug- 
gestion was brought to the attention of 
Dr. William A. Durand, then chair- 
man of the National Advisory Commit- 
tee for Aeronautics, who turned the 
problem over to Dr. Sanford A. Moss. 
The contributions of Col. Howard C. 
Marmon and others are mentioned, as 
well as the consecutive altitude records 
made from year to year by Major R. 
W. Schroeder, Lt. J. A. Macready, 
Captain Street and Captain Stevens. 
A deseription of the construction and 
“peration of the turbosupercharger is 
given in nontechnical language, with 
‘mments on the steadily increasing 
seed and altitude that it made possible. 

€ recent work of Dr. Moss and his 
‘Sclates, and the honors they have 
Teelved are briefly recalled. It is 
noted that Dr. Moss has urged the 


ouse Organs 


manufacture of airplane engines with 
turbosupercharger and accessories as 
standard integral units that can be 
shifted quickly from one plane to an- 
other. Steel Horizons. Vol. 5, No. 3. 


Additional Engine Service Data 


A new data sheet has been issued for 
addition to Jacobs Aircraft Engine 
Service Bulletin No. 20. It covers the 
installation of the new oil jet assembly, 
part No. 90384, in the crankshaft of the 
L-6MB engines used by the Royal Ca- 
nadian Air Force. This oil jet is de- 
signed to provide additional oil to all the 
engine cylinders and is equipped with 
an integral strainer to avoid clogging. 
It is installed in the center of the rear 
half of the crankshaft. Jacobs Air- 
craft Engine Company, Pottstown, Pa 


Intra- and Interplant Transportation 


Well Wheeled. An account of the 
work carried on by Boeing’s fleet of 
industrial trucks. It is described how 
these small but powerful trucks have 
replaced manual wheeling of parts from 
one section of the plant to another and 
are used to load and unload heavy trucks 
and freight cars. To protect the trans- 
ported components from damage, special 
racks of different types have been de- 
signed. The parts are not only safe- 
guarded in these containers but may 
also be stored in them and, in many 
cases, worked on while still standing in 
the travel panel. The article includes 
mention of additional mechanizations 
in the Boeing plants—the use of bi- 
cycles, scooters, and auto glides to 
transport employees whose work neces- 
sitates lengthy trips about the plant; 
station wagons operated on a regular 
schedule between plants; and other 
transportation equipment. Boeing 
News, August. 


Production Increased During Factory 
Alterations 


Moving Day. An account of how the 
Kansas City factory of North American 
Aviation revised its production layout, 
expanded its final assembly line, and 
moved the line, while the produc- 
tion rate of Mitchell bombers was in- 
creased during the moving process. 
The improvements that have been ef- 
fected by the revision are demonstrated. 
It is related that a feature of the new 
final-assembly bay is an overhead con- 
veyer system that transports engines, 
wings, empennages, and other material 
on a moving line. The conveyer per- 
mits the new bay to be used as a “‘store- 
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house”’ where bulky units are suspended 
in the air for a time before they are 
dropped into position in the final as- 
sembly line. North American Skyline, 
July-August. 


Light-Reflecting Floors 


A new type of light-reflecting floor 
installed in aircraft plants for Boeing, 
Consolidated Vultee, Douglas, North 
American, and other war plants is de- 
scribed in a new 24-page book, Light 
from Floors Speeds War Production. 
According to the text, these floors, 
built of concrete made with white port- 
land cement instead of gray portland 
cement or other darker materials, are 
reflectors instead of absorbers of light. 
It is stated that the increased illumina- 
tion obtained with white-cement floors 
helps to increase production, reduce 
accidents, enhance morale, and preserve 
health. 

The booklet includes a section on 
recommended practice for construction, 
a section on surface treatment of floors, 
and a section on maintenance experi- 
ence in the Consolidated Vultee instal- 
lation at Fort Worth showing that 
white-cement floors are easy to keep 
clean, encourage cleanliness, and retain 
their reflection advantage. Universal 
Atlas Cement Company, New York. 


Long Range Bombers vs. U-Boats 


Down with Submarines. Featuring 
the role played by Consolidated Liber- 
ators, this is an account of how V.L.R. 
(very long range) air power was used 
successfully against enemy submarines 
in the Atlantic. Equipped with extra- 
large fuel tanks to carry their depth 
charges great distances, it is reported 
that these Liberators operated under the 
U.S. Anti-Submarine Command from 
bases in the United States and under 
the British Coastal Command from 
bases in the United States and under the 
British Coastal Command from bases 
in Iceland and North Ireland. The 
Anti-Submarine Command of the Army 
Air Forces established a special training 
school to develop skill against this par- 
ticular type of target. Some actual 
incidents of V.L.R. bomber operations 
against submarines are related. Plane 
Talk, September. 


Hydraulic Presses 


Five pamphlets have been issued on a 
line of hydraulic presses. Among the 
subjects covered are how the H-P-M 
triple-action press solves the problem 
of diversified production pressing for 
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A wealth of information 


on cold-forged nails, rivets, screws and 


other items in hundreds of uncommon types. 


Specialties that will suggest to you how to 


improve the appearance or effectiveness 


of your product at minimum cost. Compiled 


by specialists in cold-forging since 1850. 
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407 Oakland Street + Brooklyn 22, N.Y. 
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the metal industry, the use of Fastray. 
erse presses for the manufacture of 
artillery cartridge cases, press instal. 
lations at Curtiss-Wright plants, the 
Fastraverse rubber-pad forming pres 
and manufacturing facilities at the 
maker’s new press plant. 
Press Manufacturing Company, Mount 
Gilead, O. 


Japan's Position in the Pacific 


First Round—Japan. Walter B. 
Clausen. A commentary by a news 
paper correspondent on Japanese grand 
strategy in the Pacific and the succes 
achieved thus far. It is his opinion that 
the war in the Pacific has no real con. 
nection with the war in Europe, since 
it has been Japan’s well-planned ambi- 
tion for half a century to conquer the 
world. Toward this goal, he points out, 
Japan has already succeeded in driving 
the white man out of Greater East 
Asia and in taking all the areas needed 
both for obtaining the basic 38 essential 
materials to carry out the war and for 
holding off counterattack until these 
materials can be developed. His com- 
ments contain the warning that should 
Japan find obstacles to the development 
of these materials for war use she will 
attempt a negotiated peace that will 
leave her in economic control of Greater 
East Asia—giving Australia, the Phil- 
ippines, Burma, Indo-China, Thailand, 
and Malaya theoretic independence 
until she has developed sufficient power 
to resume the war. Douglas Airview, 
August. 


Cellulose Acetate Sheets 


A handbook of 32 pages on du Pont 
Plastacele cellulose acetate sheets for 
transparent airplane enclosures and 
other purposes has been issued. Typical 
applications of Plastacele sheeting are 
listed and illustrated. A section on 
fabricating this material includes in- 
formation on sawing, punching, drilling, 
finishing, cleaning, cementing, forming, 
and mounting. The general physical 
properties of Plastacele C-7517-trans- 
parent-aircraft grade are tabulated. 
E. I. du Pont de Nemours & Company, 
Inc., Plastics Department. 


Data on Accidents 


The 1943 edition of Accident Facts 
has been issued. It contains data and 
statistical information on occupational 
accidents, aviation accidents, motor ve- 
hicle accidents, railroad accidents, and 
accidents in homes, schools, and on the 
farm. The number of deaths caused 
by accidents is compared with those 
caused by disease. Many charts ane 
graphs are used. National Safety Coun- 
cil, Inc., Chicago, Ill. 


Properties of Plexiglas 

The mechanical properties of Plex: 
glass are described in the second of a 
series of technical booklets covering the 
various properties of this material. The 
booklet contains technical data de 
rived from measurements on Plexiglas 
cast acrylic sheets. Sections deal with 


N MAI 
—Uta 
guard th 
ment. Ir 
Control 
colors, 
Avail, 
Utah 
i, 4,9, 
ohm to 
In al 
ating 
proved 
ance w: 


PART 
SPEAK 
WIRE 


150 
| 
‘ 
| 
at? 
= 


Fastray. 
icture of 
3S instal. 
ints, the 
Ng presy, 

at the 
H ydraulie 
J, Mount 


acific 
alter B. 
& news 
ese grand 
1€ SUCCERs 
inion that 
real con- 
ype, since 
1ed ambi- 
nquer the 
oints out, 
in driving 
iter East 
as needed 
3 essential 
ir and for 
ntil these 
His com- 
iat: should 
velopment 
e she will 
that will 
of Greater 
the Phil- 
Thailand, 
ependence 
ent power 
s Airview, 


n du Pont 
sheets for 
sures and 
|. Typical 
eeting are 
ection on 
cludes in- 
g, drilling, 
forming, 
physical 
'517-trans- 
tabulated. 


Company, 


ident Facts 
; data and 
-cupational 
motor ve- 
dents, and 
and on the 
ths caused 
with those 
charts and 
afety Coun- 


las 
s of Plexi- 
econd of a 
overing the 
terial. The 
data de- 
n Plexiglas 
Ss deal with 


AERONAUTICAL 


ENGINEERING 


REVLEW—OCTOBER, 1943 151 


THESE VETERANS ARE SERVING 
WHERE RESISTANCE IS IMPORTANT? 


I’ MANY a war product—on land, at sea and in the air 
—Utah engineering and precision manufacturing safe- 
guard the successful performance of many types of equip- 
ment. Indispensable to wartime service, Utah Wirewound 
Controls are passing the tough test of combat with flying 
colors, 


Available in rheostats, potentiometers and attenuators, 
Uh Wirewound Controls are supplied in five sizes— 
4,4,9, 15 and 25 watts—with total resistances from 0.5 
ohm to 25,000 ohms. 


In all types of applications, under all kinds of oper- 
ating conditions, Utah construction and design have 
proved their worth. In Utah Controls, high quality resist- 
ace wire is evenly wound on a substantial core, clamped 


tightly to the control housing. The result is a rugged and 
dependable variable resistor. 

Typical of the Utah line is Utah Potentiometer Type 4-P. 
This rugged control dissipates 4 watts over the entire 
resistance element. Resistance elements are clamped in 
place in a cadmium-plated, all-metal frame, resulting in 
maximum heat dissipation for its size. 

Find out if Utah controls can solve your electrical con- 
trol problems. It costs nothing to get the facts—and may 
save you a great deal of time and money. Write today for 
full engineering data on Utah Wirewound Controls. 

UTAH RADIO PRODUCTS COMPANY, 858 Orleans St., 
Chicago, Ill. Canadian Office: 560 King St. W., Toronto. In 
Argentine: UCOA Radio Products Co.,S.R.L. Buenos Aires. 


PARTS FOR RADIO, ELECTRICAL AND ELECTRONIC DEVICES, INCLUDING NN 


SPEAKERS, TRANSFORMERS, VIBRATORS, VITREOUS ENAMELED RESISTORS, 
WIREWOUND CONTROLS, PLUGS, JACKS, SWITCHES, ELECTRIC MOTORS 


CABLE ADDRESS: 


UTARADIO, 


CHICAGO 


wah 
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the specific gravity, hardness, strength, 
modulus of elasticity, and cold-flow 
properties of Plexiglass. Rohm & Haas 
Company. 


Predoped Fabric 


Some Dope About Dope. Fred Morris. 
An article describing how the use of 
predoped fabric solved a factory space 
problem at Fleetwings. Despite increas- 
ing plant facilities, it was found neces- 
sary to utilize every means at hand to 
save space because of the expanding 
flow of production. ‘‘Doping” the sur- 
face fabric of airplanes takes time, but 
the biggest loss of time is in the drying 
period. After a surface is doped it must 
remain untouched for at least '/. hour 
and this ties up space. By using pre- 
doped fabric, the drying time for the 
first coat was eliminated. Translated 
into terms of space saving, the value of 
the change was apparent. Results ob- 
tained with the predoped fabric were 
found to be superior to those obtained 
with the undoped grade. The Fleet- 
wings Arrow, August. 


Miniature Motor Bearings 


Taking Bugs Out of Bombers. An 
article describing how Fafner _ ball 
bearings have been applied to the shafts 
of small, high-frequency, polyphase 
motors that drive the propellers of model 
aircraft used for aerodynamics tests. 
These small motors operate at speeds of 
up to 15,000 r.p.m. It is stated that the 
manufacturer of the motors found the 
labyrinth shields of these bearings help- 
ful in preventing lubrication difficulties 
at the high speeds involved and that 
the bearing design provided the needed 
thrust capacity. How “power-on” 
wind-tunnel tests are conducted is ex- 
plained briefly. The Dragon, August. 


Material Procurement 


S.0.S. Means “Services of Supply.” 
The process of material procurement at 
North American Aviation is traced in 
detail, with data given on the work of 
every department concerned. Under 
the centralized head of the system, the 
Director of Matériel, are three major de- 
partments: Material Control, Pur- 
chasing, and Warehousing. Material 
Control determines the material needs 
of the organization, Purchasing buys 
the material, and Warehousing receives 
and stores the material until it is needed 
for production. 

To accomplish its functions of deter- 
mining the amount of material to be 
purchased, initiating the purchase, and 
ascertaining that the material arrives 
at the plants before it is needed, Ma- 
terial Control is divided into three prime 
groups: Material Recapitulation, Ma- 
terial Requirements, and Purchase Or- 
der Control. Employees within each 
of these groups and throughout the en- 
tire department are responsible for one 
type of material only. The division 
is maintained up into the purchasing 
department where there are buyers for 
each of the specialized fields. North 
American Skyline, July-August. 
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New British Trainers 


The Phillips & Powis M.18 and M.28. 
Information on two new training air- 
craft recently produced by Phillips & 
Powis. Aircraft, Ltd., is given. These 
are the M.18, two-seater open-cockpit 
primary trainer and the M.28 two-seater 
cabin monoplane suitable for both pri- 
mary and intermediate training. It is 
explained that the M.18 is similar in 
most .structural characteristics to the 
Miles ‘‘Magister,’’ but control and ma- 
neuverability have been improved by 
the introduction of a new type of wing 
which is the outcome of considerable re- 
search. This wing is of thick section 
and has little taper and square-cut tips. 
Vacuum-operated split trailing-edge 
flaps are fitted over the entire span be- 
tween the ailerons, but, whereas in the 
“Magister” such flaps have only two 
positions, in the M.18 a follow-up valve 
arrangement enables the flaps to be set 
in any desired position. 

The all-wood fuselage is similar in de- 
sign to a standard ‘“Magister,”’ but the 
internal width at the cockpits has been 
increased by approximately 5 in. The 
tail unit is of new design with the tail 
plane set well below the thrust line and 
the fin set forward of the tail plane. 
Both fixed surfaces are plywood-cov- 
ered, whereas the elevators and rudder 
are covered with fabric. 

The fixed landing gear consists of two 
separate cantilever oleo units, but the 
wheels, which are interchangeable with 
those of the ‘‘Magister,” are mounted on 
stub axles instead of being carried in 
forks, thus simplifying removal. 

The power plant may consist of either 
the 150-hp. de Havilland Gypsy-Major 
III or Cirrus Major four-cylinder, in- 
line, air-cooled engine. 

The M.28 has been designed to oper- 
ate as either a two-seater primary or 
intermediate trainer or as a three-seater 
light communications type. It can be 
fitted with any engine rated up to 150 
hp. and has a retractable ianding gear 
with the knee-action oleo legs, high-lift 
auxiliary aerofoil flaps, twin-ruddered 
tail unit, constant-speed propeller, and 
many other features that have not pre- 
viously been incorporated in a low- 
powered trainer. The structure is of 
wood and is similar to that of the M.18. 
The Intava World, July. 


Electric Instruments 


A new pamphlet, Electric Instruments, 
Principles of Operation, discusses briefly 
the characteristics of electric instru- 
ments, what makes them operate, and 
the individual limitations of the various 
types. Electric instruments are defined 
simply as the tools for obtaining essen- 
tial information about electric circuits. 

The operating principles of funda- 
mental types of a.c. and d.c. instruments 
are outlined. General Electric Company. 


Service in Peace and War 


Flight Toward the Future. 
Ellsworth. On its tenth anniversary, 
the air-line activities of Chicago & 
Southern Air Lines are reviewed and its 
war services are noted. In addition to 


Benedict 
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maintaining its public air trangpog 


tion operations, this company opersi 
and maintains a fleet of Army 
planes for the Air Transport Com 
conducts a training school for 
and mechanics under the direction g 
the Army Air Forces, and runs a Mod 
fication Division for the making over gf 
new combat planes according to nega. 
sary changes in specifications. Informs 
tion is given on the executives, person. 
nel, and equipment. of Chicago & South 
ern and some of the routes which i 
contemplates for the future. She 
Progress, July-August. 


Air Cadet Training in Brazil 


Brazil Really Trains .’Em. 


training as carried out in connect) 


with Brazil’s aircraft-expansion pp 
gram is described. The developmental 


the nation’s aeronautical program jf 


traced and the present courses are out 
lined. The Pegasus, September. 


Self-Locking Aircraft Nuts 


Tinnerman Speed Nuts for aircraft 
and other purposes are described in 4 
20-page catalogue. The design prin. 
ciple of these one-piece self-locking air. 
craft nuts is explained. The double 
locking feature incorporated in the de 
sign and the claimed assembly advan 
tages are outlined. The many typesof 
nuts for various applications are illus 
trated and described, as well as numer 
ous special fastenings based on the mak 
er’s particular principles for aircraft and 
industrial uses. There is an alphabetical 
list of suggested nonstructural Speed 
Nut attachments. Tinnerman Prob 
ucts, Ine. 


Ring Manufacture 


Rings for War is the title of a cata- 
logue describing the manufacture of 
war products based on rings. It is ex- 
plained that experience gained in the 
manufacture of the Dresser pipe coup- 
ling, which consists of three steel and 
two rubber rings, is being used in mak- 
ing thousands of unusual rings for the 
war effort. Particular emphasis 
placed on rings that are rolled, welded 
and sized instead of being made in one 
piece by conventional methods. Many 
types of rings manufactured by this 
process are illustrated, including alr 
craft forgings of alloy and stainless for 
such parts as seat brackets, steering: 
wheel spindles, gun supports, and oxy- 
gen-system pipe flanges. Dresser Manw 
facturing Company, Bradford, Pa. 


1932-1934 Boeing Transport 


Million Milers. Some brief com- 
ments are made on the Boeing Model 
247 in an article praising the perform 
ance characteristics of this Flying For 
tress predecessor. An all-metal, twil- 
engined monoplane transport, the 2# 
is credited with having introduced such 
innovations as: control surface tm 
tabs, supercharge engines, automatic 
pilot, deicing equipment, inerea 
cabin comfort, and the ability to clim 
on one engine with a full load. Boewg 
News August. 


0) 


The pla 
tion tru 
and fine 


Air bat 


blazing 


GE 


i 
{ 


transpo 

ny 0 

Army 

t Command, 
for pilot 
direction gf 
a Modi. 
king over gf 
Ng to neces 
Ss. Informs. 
ives, person. 
igo & South. 
tes which it 
ture. Shel 


Brazil 
Em. ad 

1 connection: 


velopment 


program if 


rses are 


mber. 


ft Nuts 


for aircraft 
scribed in a 
design prin- 
f-loeking air- 
The double 
in the de. 
mbly advan- 
lany types of 
yns are illus 
ell as numer 
1 on the mak. 
r aircraft and 
alphabetical 
ctural Speed 
erman 


ure 


tle of a ecata- 
nufacture of 
gs. It is ex- 
rained in the 
er pipe coup- 
ree steel and 
used in mak- 
rings for the 
emphasis 
‘olled, «welded 
made in one 
hods. Many 
ured by this 
neluding ait 
| stainless for 
ets, steering: 
rts, and oxy- 
Jresser Manw 


re 
rd, Pa. 


Transport 
brief com- 
soeing Model 
the perform- 
; Flying For 
-metal, twit- 
port, the 247 
rroduced such 
surface trim 
.s automatic 
it, increas 
ility to climb 
load. Boeing 


Torpedoes by the Ton... but controls like a feather 


The parts that go into it must be perfection itself! 


The planes that fire “‘battleship busters’’ are virtually a combina- 
tion truck and sailplane by reason of their structural ruggedness 


and fine sensitivity to control. 


Air battleship against battle wagon in explosive, buffeting and 


blazing air battle demands that the plane be built right. 


Here we have our mind’s eye on our great responsibility, for Free- 
dom is at stake! Our boys must come back victorious! That’s the 
idea that animates every worker and the management of GENERAL 


AVIATION. Our slogan is “fighting equipment second to none!” 


GENERAL AVIATION EQUIPMENT CO., INC. 


ASHLEY AND WILKES-BARRE, PENNSYLVANIA, U.S.A. Detroit . . . . 417 Curtis Building, Telephone Madison 2146 


New York District Service Engineer . . . . E. Harry Howard 
33 Short Drive, Manhasset, N. Y., Telephone 2737 

Buffalo District Service Engineer E. J. Pillsbury 
106 Parsells Ave., Rochester, N. Y., Telephone Monroe 3422 
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Our Back Yard is the Stratosphere 


40,000 


35,000 


30,000 ft. 


25,0004. 
THUNDERBOLT’S 


' OWN BACK YARD! 


the day of specialized planes... de. injure 


signed to do specialized jobs. Some planes seizin 

are best for ground-strafing ... others for . 1 

medium-level fighting ...and so on. P 


REPUBLIC 
P-47 THUNDERBOLT 


Our back yard is the stratosphere. The 
Republic Thunderbolt is built to fight at The 
35,000 feet and up. It protects high-flying of abr 


bombers. scrap 

gine, the Thunderbolt flies at more than aes 
100 miles an hour, Its turbo-supercharger t 


assures greatest efliciency in the rarified 
upper air. 


The stratosphere is the strategic area..-+ 


the ceiling... of today lobal air wat. CLIMA) 

D 
Because of the higher speeds it perm ATA 
..and its freedom from t ilent weather 


... the stratosphere will e the favored 


path of tomorrow’s hig! peed transpor € 5 


tation. Thus, the high-fly Phunderbolt 

anticipates happier thing come, 5 @ 
PI 
Republic Aviation Corporation 


jana 
\ FARMINGDALE DIVISION nsville, India 


SPECIALISTS 


IN HIGH-SPEED AIRCRAFT Farmingdale, New York—ki 
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ff ....simple method for re- 
gs claiming drill jig bushings 


Information furnished by an Industrial Publication 


The interior surface of drill jig bushings can be 
injured in several ways: by galling, burning, or 
seizing of the drill. In one manufacturing plant a 
simple but very effective method has been de- 
veloped for restoring the surface by honing. 

The equipment consists of a mandrel and a piece 
of abrasive cloth. The mandrel can be made from 
sctap rounds or cut-offs. The body is turned down 
toa diameter slightly less than that of the bushing, 


and the shank machined to fit into a conventional 
drill chuck. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
DATA ON MOLYBDENUM APPLICATIONS. 


The body is slotted at the bottom to take a piece 
of abrasive cloth somewhat wider than the depth 
of the bushing. The cloth is wrapped around the 
mandrel and the assembly started in the hole 
before power is applied. 

If a coolant or oil lubricant is used, the bushing 
can be “honed” by moving the mandrel up and 
down as it rotates. As the hole enlarges, or as the 
“gall” is removed, additional pieces of abrasive 
cloth can be caught under the original piece to 
enlarge the hole still further. 


MOLYBDIC OXIDE, BRIQUETTED OR CANNED e 
FERROMOLYBDENUM e “CALCIUM MOLYBDATE” 
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Producing Hollow Kirksite Dies Index to Kollsman Instruments quantities are reported to be the}deg. 


sions of the Joint Aircraft 

Conservation by the Ton. John Hem- Interchangeable Types and Recom- i Committee 

ler. An examination of the method in- mended Spare Lists. This catalogue is : See ’ é 

stituted by the Inglewood Division of divided into two parts. Part I is a ; +NV pany, 

North American Aviation for the coring reference on the principal types of Kolls- 
of Kirksite dies. The basis of the man instruments. It includes a brief , ee 

method is the use of a “green sand description of all commercial types; 
core that affords normal shrinkage of Army, Navy, and AN type numbers and A Survey of the University of Minng 
the Kirksite and does not cause the specifications; and British reference sota Airport Facilities. A 6-page pam. 
walls of the casting to buckle or bend. numbers. In certain cases, types of phlet presents a study of the Univers; 
[It is explained also how the successful airplanes for which specific instruments of Minnesota’s airport facilities, Seq. 
use of cores for the fabrication of Kirk- have been used are indicated. tions of the publication cover present 
site dies has helped to alleviate the criti- Part II consists of recommended parts facilities, university plans for futur 
cal shortage of Kirksite “A” metal. lists, showing the interchangeability growth, the location and accessibility 
North American Skyline, July-Au- and quantities of parts recommended of the airport, topography, and other 
gust. per 100 instruments. The selection and information about this airport. A 
of the airport is furnished. University 
of Minnesota, St. Paul, Minn. 


Aircraft Tire Data 


Five pages of wate on Goodrich air. 
plane tires have been issued as an add 
FO R T H AT N M E L » tional section of the Goodrich 


tical manual. 


The charts give all sizes, types, de 
mensions, weights, and capacities of 
e Goodrich low- and high-pressure land 


ing and auxiliary wheel tires in both 
nonskid and smooth types. There are 


WITH A BLACK & DECKER MOTOR load and inflation tables for each tire 


type and size. The B. F. Goodrich Com 


* pany. 


Machine Tool Catalogues 


Three catalogues on Douglas machine 
tools have been issued. One of these 


WARE of the important advantages of low weight contains information and specifications 


on the Rotorex No. 1 universal tool and 
and compactness, many design engineers are is designed for 
ifvi oth dry and wet grinding. 
already specifying Black & Decker special application die describes the 
motors in their “blueprints for tomorrow.” pany’s precision miller for producing 
ioni : oe small parts on a production basis. 
Designing the motor for your particular application The slotter for both toolroom and pro- 
frequently permits not only a reduction in motor duction work is described in the third 
i catalogue. All three catalogues are 
weight because of higher efficiency, but a decrease in illustrated by views showing the ma 
weight of the product itself. chines in operation. Douglas Machinery ESIS 
Company, Inc., New York. a 


Because of these and other important reasons, we 


stay live 
recommend discussing the motor in the early stages Additional Tube Data free fror 


Ten loose-leaf pages of specifications sedlie 
product development. and information tapered and formed of con 
THE BLACK & DECKER ELECTRIC CO. ~ sy rH been issued for yo In hu 
| the catalogue on Summerill aire 

tubing. Included in these pages are fighters, 
| data on spun-tapered tubes, step Pog 
| tapered tubes, upset-end tubes, and lex aire 
THOROUGH ENGINEERING swaged tubes. Summerill Tubing Com rs de 
is the basic factor behind | pany, Bridgeport, Pa. a 
the successful operation rdrauli 
of this hydraulic pump Brazil's Aviation Center even th 
motor and many other Campo dos Afonsos. Col. Armando content. 
fractional horsepower Ararigboia. The air attache of the smooth, 
motors we have designed Brazilian Embassy traces the history of turbuler 
for all types of equipment. Campo dos Afonsos, which is called the Resist 


Randolph Field of Brazil. It was at other a 
| first a civilian school of aviation. The They h 
official inauguration of the School of 
Military Aviation took place on July 
10, 1919. It is explained that all ar 
| planes used at that time were of Frene 
| manufacture. As aviation developed 
throughout the world, these pare 
FRACTIONAL HORSEPOWER to modern American aircralt. 
SPECIAL APPLICATION MOTORS stated that, although another aviation 
| field will be built, Campo dos Afons0s 


unique « 


B 


of Minne. 
“page pam- 
niversity 
ities. Seq. 
ver present 
for future 
vccessibility 
and other 
rt. A map 

University 


in. 


odrich air. 
as an 
ch aeronau- 


, types, de 
ipacities of 
ssure 
‘es in both 

There are 
r each tire 
odrich Com. 


gues 


las machine 
ne of these 
ecifications 
sal tool and 
esigned for 


es the com- 
producing 
asis. 
om and pro- 
n the third 
alogues are 
ng the ma- 
s Machinery 


ata 

necifications 
and formed 
addition to 
rill aircraft 
» pages are 
ubes, step- 
tubes, and 
‘ubing Com- 


>nter 


|, Armando 
che of the 
ie history of 
s called the 

It was at 
ation. The 
School of 
wee on July 
that all 
re of French 
developed 
e gave Way 
raft. It 8 
her aviation 
dos Afonsos 


AERONAUTICAL 


ESISTOFLEX hose lines on the fa- 
mous DeHavilland Mosquito Bomber 

say live and flexible .. . are permanently 

free from internal erosion, gumming or 
swelling... thanks to their inner surface 
of COMPAR. 

In hundreds of hours of service in 
fighters, bombers and transports, this 
unique elastic plastic used in all Resisto- 
flex aircraft hose assemblies has convinc- 
ingly demonstrated its chemical inertness. 
ltistcompletely impervious to lubricants, 
hydraulic fluids, gasoline, fuel blends . . . 
tven those having the highest aromatic 
content. The COMPAR surface is glass- 
mooth, too, keeping skin friction and 
turbulence down to a minimum. 

Resistoflex hose assemblies offer still 
other advantages for aircraft applications. 
They have high resistance to continuous 


ENGINEERING 


vibration and flexing, withstand heavy 


shock loads. They are ounces lighter than 


other lines of similar construction, yet 


have much higher mechanical strength. 


Resistoflex hose assemblies are supplied 
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in all standard diameters and lengths for 
instrument and medium pressure hydrau- 
. meet applicable Army and 
Navy specifications. For full details, write 
for the Resistoflex 


lic lines . . 


Aircraft Cataleg. 


BASKET COATING PROTECTS 
PACKARD PARTS 


Highly polished parts for Rolls-Royce aircraft 
engines move safely through machining depart- 
ments at the Packard plant in wire baskets coated 
with COMPAR — the same elastic plastic that 
gives Resistoflex hose its unique qualities 

Parts can be degreased right in the baskets, for 
COMPAR is immune both to oil and to degreas- 
ing solvents. Supplied by Resistoflex Corporation 


in solution form, the coating is easily applied in 
the user’s plant. Write for further information. 


RESISTOFLEX 


LOW AND MEDIUM PRESSURE INSTRUMENT, HYDRAULIC AND VACUUM HOSE ASSEMBLIES —- MANOMETER TUBING, DIPPED AND MOLDED SPECIALTIES. 


RESISTOFLEX CORPORATION, 


BELLEVILLE, 


NEW JERSEY 


Committee j 
D mosaQuli 
On pEHAVIE Vy, | 
| 
| 
| 
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SAVE PRICELESS MAN-HOURS 


by having us assemble 
conduit and fittings 


ee 


We have a large assembling department, staffed by experts, 
who will assemble fittings and flexible shielded conduit to 
your Own specifications. Every hour of assembling time 
saved is an hour gained on your production line. 


Send us the complete specifications and we'll tell you by 
return mail how we can handle your assembly to your best 
advantage. 

American Metal Hose makes a complete line of fittings 
and accessories for American Flexible Low-Tension Shielded 
Conduit (some examples are illustrated above). Both fittings 
and conduit conform to A-N, A-C and NAF specifications. 


AMERICAN METAL HOSE BRANCH OF THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Conn. Subsidiary of Anaconda Copper Mining ©. 
In Canada: AnacondajAmerican Brass Ltd., New Toronto, Ontario 
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Mining ©. 
ntario 


yill be for many years the largest avia- 
fon center in Brazil. The Pegasus, 
september. 


Spot Welding Aluminum Alloys 


Spot Welding for Victory. Dan Hol- 
den. The writer, who is foreman of 
spot welding at Vega Aircraft Corpora- 
tion, gives a concise review of the tech- 
sigue of spot welding aluminum air- 
craft parts on a quantity-production 
isis. Various basic factors are dis- 
assed, including equipment. selection 
and adjustment and surface prepara- 
tion. 

Information on the method of roll 
yelding for the forming of bomber skins 
isincluded. The Vega plant is credited 
gs one of the first to adapt this process 
jor large work of this type, reported to 
have been made possible by the proce- 
dure for surface preparation. It had 
previously been confined to smaller 
parts. The writer emphasizes that 
complete removal of oil, grease, and 
dirt, as well as the oxide film naturally 
present on aluminum, is essential to se- 
curing consistently uniform, strong 
welds, and describes the use of special- 
ied materials that expedite and speed 
up this operation. Oakite News Service, 
July-August. 


Labor-Management Committees 

Together for Victory. This article 
deals with the function, organization, 
and working methods of North Ameri- 
can’s three labor-management 
mittees. One of these committees re- 
presents the Inglewood division; one, 
Dallas; and one, Kansas City; these 
groups give their combined attention 
principally to problems that have a di- 
rect bearing on the total production of 
combat and training planes, problems 
of absenteeism, and problems of morale. 
Their discussions center about contem- 
plated improvements, necessary cor- 
rections, and advances in general pro- 
duction methods. While little effort is 
made ordinarily to take up problems 
regularly handled by established depart- 
ments, in necessary instances such ex- 
aminations are conducted by the labor- 
management committees. When this is 
done, representatives of the departments 
concerned are invited to join the meet- 
ings and discuss the issues involved. 

The article notes the use of motion 
pictures in acquainting the committee 
with production difficulties and keeping 
them up to date on work-simplification 
procedures. It also gives the names of 
the representatives comprising all three 
froups. North American Skyline, July- 
August. y 


Tucson Plant Air-Conditioned 


Desert Victory—in Arizona. This ar- 
ticle deals with the air-conditioning sys- 
tem installed in the Tucson, Ariz., 
plant of Consolidated Vultee when no 
refrigeration equipment was available. 
Smilar in principle to the method by 
Which Indians cool their water in po- 
Tous earthen jars, the basis of the cooling 
‘ystem is the use of large excelsior pads 
through which water is slowly dripped 


HOUSE ORGANS 


from pipe installations at the top. 
Plane Talk, September. 


6,100-Ft. Aircraft Production Line 


Flow-Line Assembly. Zelda Gott- 
lieb. Features of Douglas’ new over- 
head production line are explained. 
Claimed as the longest aircraft produc-. 
tion line, this 6,100-ft.-long mechanized 
assembly system is installed in a factory 
building only 700 ft. long. It is expected 
to more than double the production ef- 
ficiency of the plant. The manufactur- 
ing technique that makes this increased 
output possible is one by which both 
main and subassembly lines, mounted on 
traveling tubular jigs, are synchronized 
to the same production speed and co- 
ordinated through a central control 
panel in the office of the plant manager. 
All planes are mechanically timed and 
move automatically past the workers. 
Platforms are constructed at scientifi- 
sally accurate levels for all sections of 
fuselage and wing assembly and are 
part of the permanent structure of the 
line. Nearly every accessory essential 
to the worker is provided automatically 
through the ‘“‘flow line,” and completed 
subassemblies are supplied by auxiliary 
overhead feeder lines to major plane 
sections moving to meet them. Douglas 
Airview, August. 


Machine Tool Equipment 


Lima gearshift drives for machine 
tools and production equipment, pedes- 
tal grinders, electric motors, and mag- 
netic polishing lathes are described in a 
9-page catalogue. Photographs of these 
products and tables of dimensions are 
furnished. It is announced that the 
magnetic polishing lathes are now manu- 
factured in both pedestal and bench 
types for the rapid handling of steel or 
other ferrous parts in polishing, bur- 
ring, and lapping operations. Electric 
motors and tools for various special in- 
dustrial applications are included. In- 
terior views of the manufacturer’s 
plants give an idea of the available facil- 
ities. Lima Electric Motor Company, 
Lima, O. 


Overhead Chain Dispatcher 


Our New Dispatch Conveyor. Details 
are given on the construction and opera- 
tion of an overhead chain conveyer, 
newly installed at the Eclipse-Pioneer 
Division of Bendix Aviation Corpora- 
tion. Its purpose is to dispatch material 
from one department to another. With a 
total length of 4,656 ft., the conveyer is 
propelled by seven multiple caterpillar 
drives. The motors are of high slip 
type that will take an overload at any 
one point and transfer it to the next 
drive in order to get an even chain pull 
throughout the entire circuit. A trunk 
line, known as the Dispatch Storage 
Conveyor, receives and dispatches man- 
ually its load at any one of 23 stations 
representing all of the main departments 
and line setups in the plant. Since the 
Dispatch Storage Conveyor is in con- 
tinual motion at 30 ft. per min., it is re- 
ported that the entire plant can be trans- 
versed in a 2-hour-and-36-min. cycle. 


AND CATALOGUES 
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The article traces what happens to a 
container when it is dispatched from one 
station to another. Flight Control, 
August 6. 


Plant Communications System 


W.U.GI. Calling—Stand By! The 
construction and operation of Boeing’s 
centralized control system are explained. 
A part of the Plant Protection Depart- 
ment, the system incorporates a frequen- 
cy-modulation, two-way radio setup, 
telephones, and public-address loud 
speakers. With these methods of com- 
munication available, the central office 
is in constant contact with, and controls 
the movements of, every piece of mobile 
apparatus used by Plant Protection. 
Details are included on the equipment 
that comprises the large panel used in 
the central control room. Boeing Con- 
tact, August. 


Finishing School for Warplanes 


Department 47. It’s a Finishing 
School for Warplanes. Some of the more 
important operations carried out in the 
finishing department of the Bell Air- 
craft plant are described. It is explained 
that these operations include grinding, 
wire brushing, plating, cleaning, sewing, 
spraying, doping, puttying, and stencil- 
ing. The department is organized into 
ten sections under the central authority 
of the general foreman. The chroma- 
tizer or anode plate conveyer unit that 
automatically cleans, rinses, paints, and 
dries structural and surface parts of air- 
craft is described. The anodizing and 
electroplating processes are outlined, 
and operations in the covering depart- 
ment are described. The Bellringer, 
September. 


Metallurgic Testing 


Watchdogs of Production. An outline 
of the work performed by laboratory 
technicians in the metallurgic laboratory 
of the Ranger Aircraft Engines Division 
of Fairchild Engine & Airplane Corpora- 
tion. The writer describes how steel, 
magnesium, aluminum, plastics, paints, 
fuels, and oils undergo rigid scientific 
analysis. The Pegasus, September. 


Trainers at West Point 


Beechcrafts Go to West Point. The part 
played by Beechcraft AT-10 and AT-11 
trainers in the training of air cadets at 
Stewart Field is described. Training 
activities at the air field are outlined and 


illustrated. The Beech Log, August 
27. 


History of New England Airline 


Northeast Airlines Marks Ten Years 
of Operation August 11th. The history 
of Northeast Airlines is traced through 
its first years of operation up to its 
tenth anniversary in August, 1943. 
Starting with the first scheduled flight 
made in New England by the original 
company, kBoston-Maine Airways, 
events in the air-line’s history include: 
its sponsorhsip by Amelia Eavhart; 
extension of its services to Montreal 
and, later on, as far into Canada as 
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A change in the scale calibration... but from the stand- 
point of instrument design, and instrument dependa- 
bility, these familiar WESTONS are counterparts of the 
instruments which have been the accepted measure- 


ment standards of science and industry for over half a 
century. 


The complete line of WESTONS for ré : 
Electrical Tachometers (both AC DC types) 
ae ynchroscopes . . . Single and dual type Carburetor 
ermometers, Oil Thermometers, Cylinder Tempera- 
_— Thermometers, Fuel Air Ratio Indicators . . . Cabin 
. . Outside Air Thermometers . . . Radio 
———- Indicators . . . Blind Landing Indicators 
Voltmeters . . . Volt-Ammeters 
q eters. Weston Electrical Instrument Corp., 
25 Frelinghuysen Avenue, Newark 5, New Jersey 


WESTON 


Aire raft Instruments 
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HOUSE 


Yoncton, N.B.; contracts for carrying 
nail and for pickup-and-delivery serv- 
weby Railway Express Agency; patrol 
yd relief flights during New England 
jyod periods; installation of two-way 
adio equipment; acquisition of twin- 
mgined Lockheed planes, which were 
wter followed by Douglas Transports; 
rious promotional enterprises and 
atensions of service; the establishment 
ofa training course for advanced flight 
astructors; and a contract for the U.S. 
jmy when war was declared. North- 
ast Airlines, July-August. 


Tunsportation, South Pacific Style 


Jungle Jumpers. A brief report on 
yw the Troop Carrier Command of 
the U.S. Army Air Forces transported 
yo entire division of troops with com- 
okte fighting equipment from Australia 
i» New Guinea, making possible the 
secessful Papuan campaign and ac- 
cmplishing the biggest concentrated 
movement by air ever undertaken in the 
Southwest Pacific. Included in the 
diversified supplies transported by air 
were: malaria pills, jeeps, road tractors, 
ammunition, guns, hospital units, and 
food. Douglas C-47’s were used. The 
uticle mentions the names of six officers 
ofthe Troop Carrier Command who par- 
ticipated in the movement. Douglas 
Airmiew, August. 


Thermal Anti-Icer 


Conquest over Ice. Details are given 
ona new thermal anti-icer for the lead- 
ing edges of an airplane’s wings and 
tail which indirectly uses formerly 
wasted exhaust gases. The principle of 
the thermal anti-icer is not to combat 
but to prevent the formation of ice. 
The hot exhaust gases are employed to 
heat air by means of heat exchangers in 
the engine exhaust pipes. The air is 
then circulated through wings and tail 
surfaces with controlled initial tempera- 
tures ranging as high as 350°F. It is 
stated that this heated air keeps the 
aluminum alloy of the leading edges at 
a temperature of 60°F. even when the 
outside air temperature is 40° below 


Specific installations on the Con- 
wlidated Vultee Liberator, Catalina, 
and Coronado are described, and the 
advantages of the new deicing system 


are summarized. 


Plane Talk, Septem- 
ber. 


Production 


Graham-Paige Builds Cyclone Parts. 
ow Graham-Paige automobile plants 
Were converted to the manufacture of 
such products as Cyclone engine parts, 
amphibian tanks, and other war equip- 
ment is described. The development 
of the organization from 1909 to the 
present is traced. It is explained that 
shortly after ( rermany attacked Belgium 
and the Netherlands and swept over 
Tance, Graham-Paige started conver- 
fon to war production. The article 
discusses the tooling period, setting up 
Wecedures, inspection techniques, and 
Taming courses for the personnel, 
Trade twnds, August. 


ORGANS AND 


Aluminum sheet run-out table at the 
Chicago Works of the Aluminum Com- 
pany of America. 


Sheet Aluminum for Aircraft 


Chicago Makes Skins for Bombers. 
How the large-scale production of metal 
“skin” for bomber and fighters is being 
carried out at the Chicago plant of the 
Aluminum Company of America is 
briefly outlined. The equipment of the 
plant includes arolling mill that turns out 
block-long sheets of aluminum. Plant 
facilities for the promotion of the com- 
fort, safety, and health of employees 
are referred to. Illustrations of the rol- 
ling mill and other equipment are 
shown. Aluminum News-Letter, Au- 
gust. 


Heat Transfer Equipment 


An 8-page catalogue describes Young 
heat-transfer equipment for various ap- 
plications. One section is devoted to 
aeronautical heat-transfer equipment. 
Information on supercharger  inter- 
coolers, cabin-heating coils, oil-tempera- 
ture regulators, and engine jacket cool- 
ant radiators is given. Other sections 
cover products for engine and compres- 
sor cooling, large cooling and condensing 
units, heat exchangers for marine and 
industrial service, and products for in- 
dustrial air conditioning. The catalogue 
is designated as No. 143. Young Radi- 
ator Company, Racine, Wis. 


Aircraft Control Pulleys 


A folder is offered on General Aircraft 
control pulleys, which includes informa- 
tion on ball-bearing control pulleys, 
pulleys with bronze and bronze-graphite 
bearings, and aluminum-alloy pulleys 
provided with ball or roller bearings. 
Dimensional drawings of the pulleys 
areshown. General Aviation Equipment 
Company, Inc., Ashley, Pa. 


Safety Regulations for Women 


A 12-page booklet titled Safety Regu- 
lations for Women in Industry has been 
issued for distribution to General Elec- 
tric’s women employees. The booklet 
invites the cooperation of all women, 
especially new workers, in following 
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safety practices that the company has 
found effective. 

The booklet is especially directed to 
women working on machines and on 
men’s jobs. Seventeen general safety 
pointers are given, including the correct 
methods of lifting loads, the use of hand 
tools, and what to do in case of injury. 
There are illustrations and descriptions 
of how to obtain and wear the com- 
pany’s safety clothing, goggles, face 
shields, and other safety articles. The 
publication is not intended as a com- 
plete guide but as a supplement to the 
company’s Red Book of Safety Instruc- 
tions and Information. General Electric 
Company. 


Pioneer Fighters 


Yesterday and Today. Fighter planes 
of World War I are shown in a collection 
of photographs. The following types 
are illustrated: The Fokker D-7, Pfalz 
D XII, D.F.W.Dr. 1, Boeing P-26B, 
Berliner Joyce SFJ-1, Morane-Saul- 
nier MO.S 27C-1, Boeing P-12B, and 
Sopwith F-1 Camel. There are also 
pictures of the Curtiss P-5, Boeing 
P-12F, Albatross D-11, Spad S-76-1, 
Nieuport N-27C-1 and N-17C-1, Cur- 
tiss P-6E, SE-5A, and Bristol Bulldog. 
North American Skyline,  July- 
August. 


Booklet on Broaching 


A 16-page three-color booklet, titled 
A Quarter -of a Century of Broaching 
Development, has been published. 
Broach and broaching machine devel- 
opments during the past 25 years are 
reviewed. There is an article on the 
broaching of aircraft parts. Other 
articles describe a special Colonial ro- 
tary broaching machine, the produc- 
tion system used at the plant of the 
Colonial Tool Company, Canada, and 
the expanded Colonial line of small 
presses. Colonial Broach Company, 
Detroit, Mich. 


Production Test Flight for a Bomber 


Want to Make a Test Flight? The 
step-by-step procedure of a production 
test flight in a Flying Fortress is re- 
lated. Analyzing the individual plane’s 
performance, the purpose of this test is 
to ascertain that the propellers, engines, 
and controls function properly. Among 
the checks conducted are: an engine 
run-up test; ‘b'eel'nz”’ of the propel- 
lers and superchargers; checking of the 
fuel-pressure, oil-pressure, and oil-tem- 
perature instruments; propeller feath- 
ering; testing of the deicer equipment; 
and checking of the turn and bank in- 
dicator, artificial horizon and gyro, 
fluxgate compass, radio compass, car- 
buretor filter, switches, and lights. 
Boeing News, August. 


Bulletin on Glued Joints 


Bulletin No. 8 of ‘Aero Research 
Technical Notes’ has been issued. 
Its four pages contain information and 
charts on the strength of glued joints. 
Aero Research Limited, Duxford, Cam- 
bridge, England. 
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Japanese Strength in the Pacific 


Japan Still Holds the Bases. A Boeing 
service engineer’s opinion of the situa- 
tion in the Pacific is reported. Recently 
returned from Australia, he claims that 
the Japanese have built up a system of 
defense which will tax all our resources 
and require bitter step-by-step fighting 
to surmount. He states that the Japa- 
nese have built flight strips on hundreds 
of islands, that Rabaul is believed to be 
as well fortified as Pearl Harbor, and 
that the Japanese base at Truk is esti- 
mated to be four times as strong. His 
observations include comments on the 
quality of Japanese equipment and 
personnel; both are judged to be incon- 
sistent. While the Zero is described as 
a masterpiece of construction, Japanese 
bombers are said to be crude contrap- 
tions; and although some Japanese 
pilots are excellent fighters, others are 
second-rate. Praise is accorded to 
American aerial “hunting excursions” 
carried out by single bombers on armed 
reconnaissance flights. Boeing News, 
August. 


Vertical Lofting Board 


They're Writing on the Wall. A brief 
explanation is given of the. advantages 
obtained by installing lofting boards at 
Fleetwings in a vertical position instead 
of the usual horizontal arrangement. In 
addition to making more comfortable 
working conditions for the loftsmen, 
the advantages are conservation of space 
and provision of a more efficient way 


321 TO THE THIMBLE ! 


Yes, Miniature Precision 
Bearings are the world’s 
smallest radial ball 
bearings (1/8” to 5/16” 
O. D.) 


Most important, however, is that dimension toler- 


ances and operating 


extremely close limits. They easily meet government 
specifications and SAE standards. 

Write for complete catalog of both radial and 
pivot bearings (No.AER IO) to determine if they 


clearances are held to 


ENGINEERING 


for the engineers to inspect the work in 
progress. The installation of the board 
is described, as well as its dimensions, 
materials, and another Fleetwings’ idea 
for using vacuum-cup spline locks in- 
stead of the ducks usually employed on 
a horizontal board for anchoring splines. 
The Fleetwings Arrow, August. 


New Speed-Indicator Catalogue 
Sections 


New and revised handbooks for in- 
sertion in the Kollsman Maintenance 
Manual have been issued. The hand- 
books contain data on Kollsman vertical 
speed indicators, types 471SD-03, 613K- 
025, and 643K-04. A revised index to 
the manual, dated July, 1943, accom- 
panies the new sections. Kollsman 
Instrument Division, Square D Company, 


Elmhurst, N.Y. 
Aiircraft-Engine Handbook 


Operators Handbook and Parts Cata- 
logue Superseding all previous in- 
structions and parts prices on Franklin 
aircraft engines, Model 4AC-176, this 
manual contains information on the 
operating, servicing, and maintaining 
of Franklin aircraft engines. Its con- 
tents are divided into nine parts: The 
first covers engine description; the 
second, advice on installation; the 
third, general operation; and the 
fourth, maintenance and _ inspection. 
Part V is concerned with top overhaul; 
Part VI, complete overhaul and _ re- 
assembly after complete overhaul. A 


REVIEW 


OCTOBER, 1943 


table of fits and clearances on Mogg 
4AC-176 is presented in Part VII: 
torque wrench specifications, jp Part 
VII; and a parts price list, in the eg. 
cluding section. Aircooled Motors Cy, 
poration, Syracuse, N.Y. 


History of Wartime Conversion 


War Diary of Delco Products. Nl 
loose-leaf illustrated booklet relates the 
story of how the Delco Products pj. 
vision converted from peacetime bus. 
ness to a producer of war goods, Jp. 
tended primarily for the employees of 
the organization, the book also indicates 
the scope of the company’s subcontract. 
ing activities. Delco Products Division 
General Motors Corporation. 


Radiography 


Radiography of Materials is a 96-pag 
booklet, written to present the basi 
physical and chemical principles of 
radiography as applied to the nonde. 
structive examination of materials and 
the fundamental requirements for eff. 
cient procedure. Chapters cover: Ip- 
dustrial Radiography; X-Rays and 
Gamma Rays; The Radiograph; The 
General Physical Consideration ; In. 
tensifying Screens; X-Ray Films and 
Their Uses; Exposure; Processing 
Processing Room; Viewing Radio 
graphs; Protection; and Unsatisfae. 
tory Radiographs. There is a bibliog. 
raphy and an appendix containing film 
characteristic curves. Eastman Kodak 
Company. 


SPEED RANKS FIRST 


How You Can Secure BETTER 
Paint Adherence on Aluminum 


To prepare aluminum sheets and parts for paint- 
ing, many plants prefer Oakite Compound No. 35. 
That is because their experience shows this spe- 
cialized material definitely helps assure better 
paint adherence. It not only removes oil, grease 
and smut THOROUGHLY, SPEEDILY, SAFELY, but 
‘also produces a uniform microscopic etch that 
leaves degreased surfaces in prime condition for 
taking a firmly bonded paint coat. Further data 
FREE on request. Write todoy! 


OAKITE PRODUCTS, INC., 27 Thames St., New York’6,N. ¥. 


Technical Service Representatives Located in All 
Principal Cities of the United States and Canoda 


may be advantageously used in your 


product — our engineering department 


will cooperate without obligation. 


MINIATURE BEARINGS 


KEENE, NEW HAMPSHIRE, A- 
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THE NEW BOMBERS OF TODAY ARE USING 


IINK-BELT AIRCRAFT SILENT CHAIN 


/ IN THEIR 


CONTROL 
COLUMNS 


> 


— Because 


It Brings 


Smoothness- 
And Ease 
of Operation- 
PLUS 
Hair-Breadth 


Accuracy 


@ Link-Belt’s manufacturing and engineering resources that — 
helped equip the automobile engines of the Nation with silent 
chain for timing drives in peace times, have brought to the air- 
craft industry in war times Link-Belt Aircraft Silent Chain for 
use on controls. 

Control engineers and pilots have been quick to recognize the 
advantage of smooth and uniform rotative effort in operation of 
control wheels with silent chain. This smoothness and ease of 
operation means accuracy in controlling—that hair-breadth 
accuracy that may mean the difference between hitting the 
target on the nose or missing it. 


LINK-BELT COMPANY 
220 S. Belmont Ave., Indianapolis 6, Ind. 


Send for this engineering data 
book. It has been especially 
compiled for designers and build- 
ers of aircraft of all types. For 
the first time, all the engineer- 
ing information necessary to de- 
sign silent chain or roller chain 
into aircraft controls is given in 
this one book. Write on your 
company’s letterhead. Book No. 
1825. 
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SILENT AND ROLLER 
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BACKGROUND FOR PRECISION 


In seeking to conquer infinite space, the aircraft 
engine builder must master the infinitesimal. 


He must achieve exquisite precision in the motor 


he makes. 


Such precision has been a habit with Allison fo: 
many years. It has been our assignment to 
handle production problems requiring special 


skills. 
For here is wide experience in fine design. 


Here is deep understanding of the strength and 
structure of metals. 


Here is meticulous machining. 


These attributes today, combined with General 
Motors’ faculty for mass manufacture, are giv- 
ing substance to the purpose of our very being 
— our aim to build the finest aircraft engine 
the world knows. 


* 
BACK THE ATTACK— 
WITH WAR BONDS 


POWERED BY ALUSON P-38 — Lightning * P-39 — Airacobra * P-40 — Warhawk ¢ P-51 — Mustang 


AIRCRAFT ENGINES 
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Chromium Plating Piston Rings 


By plating airplane piston rings with 
).005 in. of chromium on the cylinder 
wntacting surface, the piston-ring mak- 
as state that fighting aircraft have been 
able to fly five times as many hours 
between engine overhauls, even in 
Africa where the abrasive-like dust 
of the desert has caused much 
trouble. 

Tightly locked on special arbors, 
the piston rings are lowered by an over- 
gaveling crane into one of a long 
gries of tanks. Said to be the largest 
chromium-plating department in the 
world, the operation is based upon the 
Van der Horst Process, which American 
Hammered pioneered in this country. 
While experimental work predates the 
wat, the present department with its 
block-long line of plating tanks and 

tors, was planned immediately 

ing America’s entrance into the 
war and has been in actual operation 
for over a year. 

The “chrome” on airplane piston 
figs is not the bright, hard plating 
wed on automobile bumpers. It is 
town as “Porus-Krome,” designed to 
prevent damaging cylinder walls, per- 
muitting ample lubrication and yet re- 
asting wear. American Hammered 
Piston Ring Division, Koppers Com- 
pany. 


Landing-Gear Tests 


What is reported to be the world’s 
largest, aircraft landing-gear test equip- 
ment was constructed to_ anticipate 
og future demands of the Air 
The testing plant is a three- 
tory building housing a trip hammer 
ft. high, which drops with a landing 
strut attached, simulating maximum 
g impacts from airplanes up to 
lbs. gross weight. Instruments 
special gauges record the effects of 
Meh impact upon actual aircraft shock- 
bing landing-gear struts. 
this drop-testing device enables Ben- 
_*ngineers to make practical ex- 
Perihents and thus solve in advance 
many of the problems that must be met 
M volume production of hydraulic 
“absorbing aircraft landing-gear 
The company and subcon- 
rs are producing landing-gear 
‘semblies for 26 types of aircraft 
maging from a 5-lb. tail strut for a PT 
ng plane to a 921-lb. strut for a 
engined bomber. Bendix Products 
Bendix Aviation Corpora- 


Flight Data Computer 

A device for placing essential flight 
data at the fingertips of pilots has been 
made by Boeing engineers. It is called 
the ‘Flide-Rule’ and may be de- 
scribed as a combination of a flight 
computer and an engineering slide rule. 

Knowing the distance to be flown on 
a particular bombing mission, the pilot 
first determines the amount of fuel 
needed, calculating simply on a miles- 
per-gallon basis. Because prevailing 
wind conditions influence the mileage 
potential, the pilot obtains latest 
meteorologic data that forecast wind 
velocity and direction and, from the 


Said to be world’s largest device for 
testing aircraft landing gear, this drop 
hammer is 45 ft. in height and occupies 
3 stories at the Bendix Products plant 
of Bendix Aviation. It is designed to 
simulate landings of airplanes weighing 
up to 400,000 Ibs. 
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flight computer, makes the necessary 
allowances. 

Next the pilot determines the alti- 
tude at which his squadron will fly, 
as well as the weight classification in 
which the loaded airplanes belong. By 
making the proper adjustments on the 
Flide-Rule the pilot accurately learns 
the operating formulas that under the 
circumstances will promote the highest 
possible operating efficiency of the 
aircraft. Such important factors as 
mixture setting, indicated air speed, 
manifold pressure, engine revolutions, 
and engine temperature limits are in 
this manner controlled by the pilot in 
accordance with the flight-computer 
chart. 

It is explained that the engine- 
operating conditions prescribed on the 
Flide-Rule are the result of years of 
research by Boeing flight-test en- 
gineers. The flight computer is used 
to cope with emergencies that might 
arise in the course of an air mission. 
If, for example, one or two engines of 
the four-engined Fortress are put out 
of action, the pilot can fly the craft 
back to its home base by referring to a 
special table on the flight computer 
prepared for just such contingencies. 
Instructions as to the most desirable 
altitude and flying speed under these 
emergency conditions can be obtained 
by quick reference to the flight com- 
puter. Boeing Aircraft Company. 


Thread-Tool Grinding Fixture 


An unusual thread-tool grinding fix- 
ture for grinding both 60° and 29° 
threading tool bits with great pre- 
cision is announced by the manu- 
facturers of Clark cutting tools, who 
state that the new fixture has no 
graduated scales or moving parts. The 
machinist merely slides the bit into the 
holder, tightens a setscrew, and places 
the fixture on the grinder work table, 
properly positioned for the thread angle 
desired as indicated on the fixture. 
This holds the bit securely and pre- 
cisely at the desired angle to the grind- 
ing wheel. 

The design of the fixture makes it 
especially adaptable for use with a mag- 
netic chuck, although, if desired, it can 
easily be clamped to the work table. 
The special tool-bit holders will se- 
curely hold round or square tool bits 
of all sizes from !/; to 5/s in. for cutting 
both right- and left-hand threads. All 
bits may be ground with or without 
rake on the cutting face. The fixture 
may be used on any surface grinder or 
cutter grinder. 
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19,900,000 BIUs..... 
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3 STURTEVANT EQUIPMENT 
FURNISHED FOR 
THESE TYPICAL PLANTS 
in the Aviation Industry 

Bendix Aviation Corp. 
Boeing Aircraft Co. 
Brewster Aeronautical Corp. 
Curtiss-Wright Corp. (3 plants) 
Curtiss-Wright Propeller Div. 
Fairchild Engine & Airplane Corp. 
Firestone Rubber &LatexProd.Co. 
Ford Bomber Plant 
Ford Engine Plant 
Goodyear Aircraft Corp. 
Marietta Bomber Piant 
Glenn L. Martin Co. (3 plants) 
Studebaker Aircraft Engine Co. 
(2 plants ) 
Wright Aeronautical Corp. 
(2 plants) 


United Aircraft Corp. 
Pratt & Whitney Div. 
Hamilton Standard Propeller Div. 


Numerous Naval Air Stations and 
Lighter-Than- Air Bases 


Fans for cooling engines 
in test blocks 


THE SCENE is an 850 acre nest for our sea- 
going war birds. Vast hangars, barracks, 
assembly and repair shops facing the windy 
Atlantic, which present the toughest kind 
of heating problems. Calling for 50 giant 
Sturtevant Unit Heaters like those shown— 
producing a total of 15,500,000 B.T.U.s per 
hour—to warm up draft swept areas, to blast 
heat down from 45 foot ceilings, to kill cold 
before it can sweep by open doors. 

Precision heating, supplied by Sturtevant 
here and in hundreds of other vital American 
bases and industrial plants, means comfort- 
able working conditions whatever the build- 
ing area or weather; more useful heat from 
every pound of steam; valuable savings in 
metal (each unit replaces several tons of 
cast iron radiation). 


And heating is just one of the problems that 
Sturtevant Engineers are solving for the air 
craft industry...supplying engineered air 
for carburetor testing and for cooling engines 
on test; controlled temperature and humid- 


Dryers for plywood and 
other materials 


ity that means ideal production weather 4 
hours a day; air that controls hazardous dust 
and fumes; humidifies and dries plywood; 
conveys shavings and other light materials 
. in short, steps up production wherever 
aircraft and their components are made. 


Do you face a particular problem that Sturte 
vant can help solve? With 83 years of air 
engineering experience, we are in a position 
to work closely with aviation engineers who 
are producing equipment for today or design- 
ing it for tomorrow. 


B. F. STURTEVANT COMPANY 
Hyde Park 3oston, Mass. 


Sturtevant 


REG. U.S. PAT. OFF 


Systems for the control 
a Dust and Fumes 
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It is available in two standard sizes, 
each of which takes all tool bits within 
a's to °/s in. range. One model is 
jesigned for the mechanic’s tool kit; 
the second performs exactly the same 
york but is a heavy-duty shop model. 
A third model is being manufactured for 
ginding the special angles on blades 
ysed in the Clark three-blade adjust- 
able hole cutter. Each of the two 
dandard models is designed for grind- 
ing both 60° and 29° thread angles. 
Only one fixture is required to grind 
both angles. The manufacturer is also 
equipped to provide fixtures for other 
dual-angle combinations. Robert H. 
(lark Company, Los Angeles, Calif. 


Anti-lcer for Plane Wings 


A new anti-icer device developed by 
Consolidated Vultee Aircraft Corpora- 
tion and the National Advisory Com- 
mittee for Aeronautics sends heat ob- 
tained indirectly from exhaust gases of 
the plane’s engines, to the wings. 

Air enters the ram air scoops on the 
engine nacelles. After passing through 
the heat exchanger, where outside air 
is indirectly heated by exhaust gases, 
the heated air travels chordwise through 
the center-section feeder ducts. It 
also flows spanwise, escaping from vents 
in the outer panel leading-edge duct. 
It then is forced to circulate inside the 
wing, heating it. Heated air is dis- 
charged aft the rear spar. 

In the Catalina, a heater has been 
installed forward of the tail surfaces. 
Air is drawn into the tail heater unit 
from the outside, a special line passing 
through the fuselage to deliver fuel to 
this unit. The outside air, heated in 
this unit, is forced into a pelum chamber 
where it passes up the fin leading-edge 
duet and along the stabilizer leading- 
edge duct. Vents allow hot air to 
escape from the duct, warming the in- 
terior of the entire assembly. 

The Coronado, like the Catalina, has 

én auxiliary tail heating unit, while 
the heater in the Liberator express and 
the P4Y will draw heat for the tail 
surfaces directly from the engines. 
_ the new thermal anti-icing system 
is claimed to add no weight to the air- 
craft, and is intended to eliminate use 
of the “rubber boot” type of pulsating 
deicer. Consolidated Vultee Aircraft 
Corporation. 


Pliofilm: “Raincoats” for Shipping 
Fighter Planes 

A new process for shipping Curtiss 
P-40 Warhawk fighter trans- 
parent pliofilm “raincoats” that protect 
them from the elements during transit 
fo distant battle fronts, was disclosed 
recently, 

The new transparent covering, com- 
posed of a single piece of pliofilm 
measuring 400 sq.ft., completely covers 
the fighter plane from nose to rudder 
t he raincoat covering is collapsed 
Into a vacuum state, offering further 
Protection for the surface and interior. 

ormer method of using special grease 
“mpounds to protect planes from rust 

salt water, corrosion, or dust in- 


FROM THE INDUSTRY 


Releases are printed as 
recewed from companies 
and other aeronautical or- 
ganizations and the re- 
sponsibility for the accu- 
racy of all statements ts 
therefore not assumed by 
the Aeronautical Engineer- 
ing Review. 


filtration had certain limitations, accord- 
ing to the manufacturer, who states 
that grease could not be applied as 
protection to all parts and that upon 
delivery of the warplane at a battle 
front, the grease film had to be removed 
under trying conditions. 

The method of putting the pliofilm 
bag on a Curtiss Warhawk fighter is 
comparatively simple, although great 
sare must be exercised to see that no 
part of the bag is ripped or torn. When 
the P-40 is lowered onto the packing 
crate floor to rest on a special carriage, 
the 30-ft. pliofilm bag is already in an 
unrolled position beneath the fuselage. 
The transparent bag has only four 
perforations in it where carriage sup- 


port studs are inserted to bolt the. 


fuselage securely in the shipping crate. 
These are later sealed. 

From this point the ‘“dehydrating”’ 
of the Warhawk begins. Approximately 
40 Ibs. of a special silica gel, designed 
to absorb moisture in the air, is tied in 
individual bags about the propeller hub 
and mechanism, the engine, cockpit, 
radio, and other accessories of the 
plane subject to corrosion. For fur- 
ther protection a “humidity indicator” 
is placed outside the fuselage where it 
can be seen but inside the pliofilm bag, 
which records exactly the amount of 
moisture present, if any. When the 
bag has then been drawn up around 
the fuselage, it is sealed by means of a 
hot electric soldering iron with a roller. 
The process requires the work of 
two men, one holding the seam 
straight in an overlapping fold while 
the other operates the electric sealing 
unit. 

After the bag has been sealed a pliable 
tube is inserted into an opening left 
for that purpose. The tube is attached 
to a vacuum suction arrangement that 
sucks out most of the existing air left 
inside the bag. As the air evacuates, 
the transparent envelope collapses, 
clinging to the fuselage and eliminating 
much of the unseen moisture present 
inside. The air-suction tube is then 
removed and the aperture is quickly 
heat-sealed. Curtiss-Wright Corpora- 
tion. 


Business Machine Aids in Properly 
Identifying Warplane Tubing 

A process for rapidly printing part 
numbers on appropriately colored calen- 
dar tape used in the identification of 
airplane tubing has saved approxi- 
mately 76 per cent of the cost of a 
former method of identification. The 
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new process utilizes an Addressograph 
office machine to print the part numbers 
on each strip of colored calendar tape 
before it is pasted to a piece of tubing 
for the internal system of either a 
Curtiss Warhawk P-40 fighter or a 
Curtiss Commando C-46 military trans- 
port type. 

The new procedure combines the 
identifying part number with the 
appropriate colored tape, and all tubes 
now being used at the Buffalo plants of 
Curtiss-Wright are permanently coded 
and numbered in the tube forming de- 
partment by this new method. 

The Nashua Package Sealing Com- 
pany of Nashua, N.H., developed a 
paper tape, an adhesive that is standing 
up well under rigorous tests and which 
is also lower in cost than the tape it 
has replaced. The printing of the tape 
is accomplished on a standard Addresso- 
graph, and the only special equipment 
is the device that automatically feeds 
and rewinds the tape. Figures, in- 
cluding all labor and materials, and 
based on actual cost of banding 25,000 
pieces of tubing in production, showed 
a saving of $578 over the former method 
used for the same work. The users 
state that the money saving, while sub- 
stantial, does not measure the entire 
advantage, since the rapid and correct 
identification of each tube cannot be 
valued intrinsically. Curtiss-Wright 
Corporation. 


Plywood Adhesive 


A new type of adhesive developed by 
the du Pont Company is being used to 
bond the thin sheets of wood that are 
molded to form the bodies of military 
helicopters. The most important of 
several unusual qualities of this new 
plywood “glue,” according to the 
makers, is that it is both thermoplastic 
and thermosetting. When ply-covered 
forms are heated under pressure in 
ovens, the adhesive at first becomes 
fluid and permits the layers of thin 
wooden strips to move into close con- 


tact. After 20 min. the adhesive sets 
as a tough, heat-resistant, insoluble 
material. 


Plywood bonded with adhesive No. 
4624 is stated to be unaffected by the 
high temperatures that build up in the 
interior of airplane surfaces under a 
tropical sun. 

The adhesive is more costly at present 
than previous commonly used plywood 
bonding agents, but it is reported to 
have unique properties. It retains its 
flexibility at low temperatures when 
some other adhesives become brittle. 
Moreover, its weight as a plywood bond- 
ing agent is almost one-fourth less than 
other suitable materials. Its initial 
plastic quality in the bag-molding 
process, permitting perfect contact of 
the laminations, not only greatly re- 
duces the number of rejects but im- 
proves the aircraft safety factor. The 
makers state that the adhesive con- 
tains none of the substances previously 
common to adhesive manufacture. E. 
I. du Pont de Nemours & Company, 
Ine. 
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AERONAUTICAL ENGINEERING 


NIONAIR is speeding aircraft production lines and estab- 


lishing new economy records by its ability to assume sole 


responsibility in the manufacture of junction box assemblies. 


This Pilot’s Switch Box for Propeller Pitch control, complete 
with wiring, is typical of the electrical junction box assem- 
blies produced by us. From the original drawings right 
through final inspectioa the responsibility for their produc- 
tion has rested with Unionair alone. 


O NAIR 
Makers of Junction Boxes and Assemblies 


Conduit Fittings —Hydraulic Fittings 
UNION AIRCRAFT PRODUCTS CORP., NEW YORK 
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Carbon-Pile Voltage Regulator 


The Eclipse Type 1042 carbon-pil 
voltage regulator is designed to contra) 
the voltage of 24-volt aircraft systens 
that use engine-driven generators jp 
either single or parallel, main-enging 
or auxiliary-engine operation and rated 
from 1.5 to 6 kw. 

The regulator consists of a Stack of 
carbon discs held in a supporting hoy 
ing that incorporates fins to facilitate 
the dissipation of heat. Carbon og. 
tact plugs at either end of the stack 
vide electrical contact to the came 
pile. Regulation is accomplished 
increasing or decreasing the p 
on the stack of carbon dises by & Seriey 
of radially arranged leaf springs ogp 
trolled by an_ electromagnet, Thy 
action varies the resistance of the gp 
bon stack which is in the generat 
field circuit. Since the electromagnet 
is actuated by the generated voltq 
a constant generated voltage is “e 
tained without lag or fluctuation. The 
magnet has a main shunt winding gad 
an additional load-compensating wink 
ing for use when the generator ig oper- 
ated in parallel with other generatom, 
The regulator is so constructed thatit 
is impervious to air-borne fore 
matter that might be present under com 
ditions of blast cooling. 

The regulator can be used in om 
junction with any 30-volt generator that 
requires a resistance range of 0.7 to 
ohms and wherein the maximum rege 
lator wattage will not exceed 75 watts 
continuously. For installation whet 
the voltage regulator can be blast 
cooled, the unit may be operated cole 
tinuously at 100 watts. 

Since the carbon discs incorporated 
in the voltage regulator are under ¢0l 
tinuous pressure, voltage regulation 
not affected by normal conditions @ 
vibration and the regulator may 
mounted in any position, although itis 
preferred that the axis of the regulator 
be kept horizontal. Voltage regule 
tion will not be subject to more than 
0.2-volt variation regardless of the 
position. The elimination of voltage 
regulator contacts is claimed to assures 
precision means of control with no cot 
tacts to burn, stick, pit, or get out of 
adjustment. The unit weighs 2.6 Ibs. 
and its overall dimensions are 4°/15 I 
long, 41/15 in. wide, and 37/s In. high 
Eclipse-Pioneer Division, Bendix Avie 
tion Corporation. 


Eclipse P-2 Aviation Generator 


Using the Army Air Forces P-2 genet 


ator specifications as a basis, Eclipse 
Pioneer has designed a new high-speed 
aircraft generator for both auxiliary 
and main-engine application I he 
erator will produce a full rated load 0 re 
200 amp. at 30 volts mntinuously oF ke 
6 kw. over a speed range varying from be. 
less than 5,000 to 10,000 r.p.m. | ae 
To provide satisfactory operation a i 
low cruising speeds encountered of te 
large, long-range bombers, transpes A 
and flying boats the Eclipse P-2 & ll _ 
generator delivers three-quarters 
rated output at speeds as low & 4, 
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Tests The Electrical Security of Spark Plugs. 
Uses High Voltage Bridge Circuit. 
Operates from a 110 Volt, 60 Cycle AC Source. 


eighs 2.6 lbs. 
are Also Furnished for Operation on Other AC Voltages. 
Baader \vh Requires Only a Supply of Dry Gas. 
"a (Carbon Dioxide or Nitrogen) 
Set Includes Pressure Regulator. 
Generator 


es P-2 gener- 
basis, Eclipse 
vy high-sp 
th auxiliary 
The gen- 
rated load of 
yntinuously oF 
varying from 
r.p.m. 
operation at 
ountered on 
transports, A 
‘nse P-2 6-kW. 
quarters of its 
low as 4,400 te 


Model M-591 AC 110V-60 Cycle Model M-600 AC 220V-60 Cycle 
Model M-601 AC 110V-25 Cycle 


THE BS CORPORATION 


136 WEST 52nd STREET, NEW YORK 19, N.Y. 


the United States Army, Navy and Coast Guard and Aircraft Engine Builders 
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r.p.m. Adequate cooling for both main- 
engine and auxiliary power plant 
operation has been provided by means 
of an integral cooling fan and air spout 
for blast cooling, which permits circula- 
tion of air through the hollow armature 
shaft. 

A floating type of flexible torque 
drive shaft is internally splined to the 
tubular armature shaft at the com- 
mutator end of the generator and is 
held in place by a lock ring. An in- 
tegral drive spline is provided on the 
drive end of the flexible torque drive 
shaft which extends through the back 
head and engages the engine driving 
member, thereby absorbing engine tor- 
sional vibration and compensating for 
any slight drive misalignment. The 
armature shaft is mounted on_pre- 
lubricated, sealed ball bearings to pre- 
vent entrance of any dirt or foreign 
matter into the bearings and assure 
proper lubrication under conditions of 
blast cooling. 

Improved commutation and generator 
efficiency has been obtained by in- 
corporating both interpole and com- 
pensating coils which develop auxiliary 
magnetic fields proportional to the load 
current and opposed to the magnetic 
field developed in the armature core by 
the flow of load current through the 
armature coils. The interpole and com- 
pensating coils prevent armature reac- 
tion and reactance voltage from caus- 
ing destructive sparking at the gener- 
ator brushes under all load conditions, 
eliminating the need for brush adjust- 
ment to prevent sparking at the com- 
mutator. 

Improved brush material has been 
used to increase the brush life under 
high-altitude operating conditions. 
Weighing only 36 lbs. the generator 
frame measures 125/3. in. from the 
alloy-steel mounting flange to the back 
end and is 6 in. in diameter. Eclipse- 
Pioneer Division, Bendix Aviation Cor- 
poration. 


“Controlled”’ Plastic 


A plastie called Emeloid has been 
developed which is stated to possess 
varied controlied characteristics similar 
to those brought about in steels when 
treated with different alloys. As a 
result, it is stated to be possible to 
obtain hardness, softness, elasticity, 
toughness, freedom from magnetic at- 
traction, or a combination of these 
properties. 

It is claimed that by the introduction 
of Emeloid the use of plasti¢s has been 
greatly extended, replacing metal in 
many cases. Emeloid can be formed, 
molded, shaped, cut, sheared, sawed, 
punched, pierced, stamped, polished, 
drilled, machined, lithographed, and 
printed. It is light in weight and ob- 
tainable in several grades, in clear and 
assorted colors. The Emeloid Com- 
pany, Ine., Arlington, N.J. 


Unique Wood Hangar at Fairchild 
Plant 

Completed Fairchild planes now roll 

out the factory doors into an unusual 

wooden hangar that has just been built 
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The new Fairchild wood hangar has space for 35 PT-19 trainers. 


near the main assembly plant of the 
Fairchild Aircraft Division. Believed 
to be one of the largest of its kind in 
the country, the hangar was built of 
laminated yellow pine arches, measuring 
170 ft. across, and used almost no critical 
materials. Every convenience, com- 
mensurate with wartime economy, has 
been incorporated into the structure. 
With a capacity of 35 Fairchild PT-19 
trainers, provision has also been made 
for a flight-test office, airplane and 
engine shop, parts stockroom, Army 
Air Forces inspection office, Air Trans- 
port Command dispatching office, and 
other facilities. These quarters have 
been built into a two-story structure 
which forms the north side of the build- 
ing. Direct incandescent lighting is 
used for general illumination with port- 
able fluorescent fixtures available on 
the floor for detailed work on planes 
W hene ver needed. 

The hangar contains many innova- 


tions construction in addition to 
some new uses of prewar building prac- 
tices. The bottoms of the arches are 
joine l-in. rods. Strips of 1 by 8 
in. yell pine, laminated together, 
form the arches. Each arch has 48 of 


these strips, which were built up as a 


unit from the inside radius to the out- 
side in large jigs. They are glued 
together; no nails or other fastenings 
were used. Each arch consists of four 


sections that are butt-joined and held 
by four metal splice plates 5/1. in. thick. 
The maximum height of the arches is 
48 ft. along the center of the building. 
Arches are placed 10 ft. apart and are 
covered with 2-in. tongue-and-groove 


lumber, which in turn is surfaced with 
asphalt sheets, gravel-finished for 
protection against the elements. 


Wood studs, 2 by 6 in., form the 
framework for the sides of the building, 
covered with vapor-sealed insulation 
Asbestos sheets, '/, in. thick, 
butted along vertical joints, and lapped 
horizontally, form the outside surface 
of the sides. 

Horizontal wind and racking loads 
are taken up by a large truss built into 


bi yard 


the foremost bay of the hangar, 
the bottom of this truss at the fre 
are attached the door guides, 
doors, which were designed by F, 
child engineers, are each 17 by 27 
and are made of a series of */, by 5/qim 
vertical and horizontal members, ¢¢ 
ered by */;-in. plywood, glued, ai 
nailed to both sides of the frames 
Doors operate on rollers over 
embedded in the concrete floor and @ 
manually opened and closed. Whea 
open, the eight doors are out of the waj 
in “pockets” at either side of the frome 
of the building. ‘ 
It is stated that this type of constr 
tion has many advantages. Less mil 
terial is used in the roof support and 
greater span is possible. A flat woo 
truss over 125 ft. is considered by most 
construction engineers as heavy and 
somewhat cumbersome. The use of 
such construction necessitates a more 
elaborate supporting structure than 
when laminated arches are employed, 
because the arch forms the span and is 
also its own support. The only trus 
necessary is built into the foremost bay. 
Fairchild Aircraft Division, Fairchild 


Engine and Airplane Corporation. Americ 
Instruments by Fisher there © 
Remote-reading magnetic nthe 
indicators and transmitters are being 
made by the Ternstedt Division 0 Pacific, 
Fisher Body, in addition to large qual- Th 
tities of other aircraft instruments, ey 
such as gyro horizon — i night 
directional gyro indicators. These ! sa 
struments were designed and also ar patroll 


being built by Bendix Aviation. The of the 
compass transmitter is placed in the 
airplane wing or other points relatively Amy 
free from magnetic influences and the adead 
compass bearing is transmitted elec- a 
trically to the indicator on the instr: 
ment panel in the pilot’s compartment. 
Final testing and inspection oper 
tions are done under simulated flight 
conditions and all parts are subjected 
to rigorous tests as various operations 
are completed. For example, the float, 
an integral part of the transmitter, 8 
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Nightwatehman on Duty 


American boys are sleeping down 
here on that tiny dot of land set 
nthe endless nothingness of the 
Pacific, 

They can sleep because they’ ve got 
inightwatchman on duty up here 
jatrolling the skies. A fighter pilot 
tthe Army Air Forces flying an 
Amy Bell Airacobra, he’s an alert, 


ideadly efficient nightwatchman, 


WAR BONDS AND SPEED VICTORY 


controls for a cannon and a battery 


of machine guns. 


His plane gives him visibility un- 
surpassed by any single engine 
He can find the enemy, sound an 
alarm—then deal smashing blows. 


fighter in the world. His plane has 
blinding speed, modern instru- 
Rest easy, down there below...the 
nightwatchman is on duty. 


ments for night flying and a two- 
way radio. At his fingertips are 


WHEN it’s over, over there, American aircraft will have new duties in peaceful travel and 
commerce. In designing and building the first Airacobra...in constantly improving it...we’ve 
learned plenty about making planes simpler, safer, more fool proof and trouble free. You'll 
see what we mean. © Bell Aircraft Corporation, Buffalo and Niagara Falls, New York. 


AIRACOBRAS for victory—future planes for peace 
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CURT ASS-WRIGHT 


SUPREMACY | 


Aviation’s sights today are trained on the strato- 
sphere,the key to military and world trade supremacy. 


But before science can conquer the rarefied, sub-zero 
heights of the earth’s ocean of air, answers must be 
found to a multitude of problems, for planes and 
men will be entering a sphere considerably beyond 
today’s limits of flight. 


To speed this epic exploration, Curtiss-Wright has 
completed the world’s largest altitude chamber— 
where, without leaving the ground, airplane cabins 


and fusilages with all their complex equipment can be 


tested exhaustively under stratospheric con litions. 
It is, we believe, a contribution of far-reaching im- 


portance to America’s leadership in aviation. 


cu RTS RIGHT 


AIRPLANE DIVISION 
BUFFALO + COLUMBUS + ST. LOUIS * LOUISVILLE 


= 


Member: Aircraft War Production Council, East Coast, ! 


Nine minutes after this scientist steps into the Curtiss 
altitude chamber he can reach flying conditions eq\''v- 
alent to those found nearly eight miles above the earth's 
surface in rarefied air 70 degrees F. below zero. 
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ALONG WITH He KN QW H 


es aircraft after landing is our job. Building 


the wheels and brakes to do that job is our business. 


Hollerith design and Hayes manufacture have pioneered 
inthe aircraft field — civil and military — for mechanical, 
hydraulic and Expander Tube Brakes. 


Every Expander Tube Brake on American bombers and 
other craft is a Hayes’ product.* All U. S. four-engine 
bombers in production today are equipped with Hayes 
Wheels and Expander Tube Brakes. 


Higher landing speeds and increased weights, today and 
those projected, are planned for and met with research 
and performance. 


Ihe airframes, the engines, the tires and other parts are 
the specialized concern of makers in their own fields. The 
wheels and brakes, designed to fit the static and dynamic 
problems, are the specialized concern of a wheel and 
rake manufacturer. In wheel manufacturing, Hayes has 


led for 50 years. 


Western Representative: Airsupply Co., 5959 W. 3rd St., Los Angeles 
Eastern Re 


presentative: J. Henry Reisner, Hagerstown, Md. 


That’s why the “who” counts, along with the 
“know how’’—when it comes to accurate 
ground control, operating economy and easy 
maintenance 


MANUFACTURED UNDER GOOORICH-PALMER PATENTS 


AIRCRAFT 
WHEELS AND BRAKES 


HAYES INDUSTRIES, INC. Home Office: JACKSON, MICHIGAN, U.S. A. 
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THE TOUCH OF TOM@RROW OF 


THE TODAY 


How Precise is Precision? 


Maybe your yardstick is a fine watch. Ours is a Ranger 
12-cylinder in-line, air-cooled engine. See the compari- 
sons between the two listed below. 


Under a metallurgical microscope our technicians can 
read the history of any metal ... tell how it was pro- 
cessed during manufacture. 

A whole battery of fine laboratory instruments, plus 


With electrical instruments they can detect a flaw 
the genius of craftsmanship, are responsible for the 


one ten-thousandth of an inch in depth that could be 

Ranger’s outstanding precision performance. come a bottomless pit of danger. 
There’s the spectroscope, for example—so 

it can spot a particle of metal 

as minute as seven parts in a 


sensitive A beam of black light is played over machined sur- 
faces to expose the structural 


“criminals” that may lurk 


hundred thousand. Fairchild 
uses it to explore and to control 
the metals in Ranger engines. 
A quarter million volt X-Ray 
is another Fairchild key to 
secrets that are hidden beneath 
4 inches of solid steel. It tells 


A QUALITY WATCH 
PARTS ul it 350. 


PRECISION measure- 
ments heel pivot 
held to at 
1/2 of | per 
diameter 

SPEED of oving 
parts—t lance wheel 
oscillate times per 


erance of 
ent of its 


A RANGER ENGINE 
PARTS 
PRECISION measure- 
ments— impeller shaft 
held to a tolerance of 
1/10 of 1 per cent of 
its diameter. 


SPEED of moving 


parts— fastest part 
revolves 520 times per 


exactly 4,127 


within. 

These and, hundreds of other 
present-day miracles are routine 
matters for Ranger engineers 
Result—the 
Ranger Engine... ombinationof 
precision and power... another 


and scientists. 


our engineers which metals can 
“take it.” 


second, 


Fairchild “‘touch of tomorrow 


in the planes of today.” 


second. 


BUY . WAR BONDS AND STAMPS 


ENGINES 


Division of Fairchild Engine and Airplane Corporation - Farmingdale, Long Island 


Compat 
T 


A ty 
former 
strumer 
ply for 
KB-1 
rection: 
equippe 
Cabot i 
400-cyc 
dual 2¢ 
vided | 

This 
mately 
Weighs 
any co 
full sp 
at nort 

The 
ate e 
Suitabl 
Theet 
Forces 
Comps 


Equip 


Bot} 
Weldin 
for th 


sed 
y pe 
ity of the 
Bach | 
i 
without, 
\ them al 
| 
> | in the 
SS \ from tha 
ZS Body, D 
poration 
Short 
\' ing mus 
by hanc 
) tube 
ude 
Ther 
\ asmall 
\ Itis set 
its oper 
the tuk 
sie 
maining 
| 


nicians can 
it was pro- 


tect a flaw 


t could be- 


-hined sur- 
structural 
may lurk 


ds of other 
are routine 
engineers 
sult—the 
bination of 
_ another 
tomorrow 


” 


y. 


in a varsol solution for a 
period in order to test the poros- 


_ the metals and soldered joints. 


instrument must be made to 
d pressures from within and 
t, and one of the tests is to subject 

alternately to pressure and vacuum 
ditions while they are held under 


i Temperatures ranging from 

ert heat to that of Alaska at 40,000 

jn the wintertime and air pressures 
that of sea level to the ceiling of 
t-day planes are also exerted on 
completed instruments. Fisher 
Division, General Motors Cor- 


poration. 
Special Paper Tubing Cut-Off Tool 


A special tool using razor blades, 
which was devised by a General Electric 
feman, reduces the cost and speeds 
the operation of cutting cardboard in- 
gation tubing to size for aircraft 
dectric motors. 

Bhort lengths of small-diameter tub- 
ing must be cut into two pieces for the 
motors, and, as it was previously done 
by hand, the operation was a slow one. 
In the new method, the tubing is 
ducked in a collet with a backstop on 
asmall bench lathe. The stop on the 
tool is brought up against the face of 
thetube. Then, by bringing the cutting 
edges of the two razor blades against 
the tube’s outside diameter, it is easily 
ait into two pieces of correct size. 

The razor blade nearest the stop cuts 
asmall section off the end of the tubing. 
Itis set ahead of the other blade so that 
its operation will be completed before 
the tube is weakened by the second 
cut. The second blade cuts the re- 
maining piece in two. General Electric 
Company. 


Two-Phase to Three-Phase 


Transformers for Aircraft 


A two-phase to three-phase trans- 
former for use with aircraft gyro in- 
struments provides correct power sup- 
ply for the operation of G-E Types 
KB-1 (gyro-horizon) and KC-1 (di- 
retional gyro), three-phase instruments 
equipped with the 750-va. Holtzer- 
Cabot inverter. A 115-volt, three-phase, 
40-cyele output is supplied from the 
dual 26-volt and 115-volt output pro- 
Vided by the inverter. 

This transformer measures approxi- 
mately 2°/, by by 23/, in. and 
Weighs 13.6 oz. It will operate one or 
aly combination of two of the instru- 
ments mentioned, bringing them up to 
full speed in approximately 1!/, min. 
at normal temperature of 25°C. 

€ transformer is designed to oper- 
ile efficiently at any altitude, when 
Suitable ventilation is provided, and to 
meet the United States Army Air 
Fores requirements. General Electric 
Company, 


Equipment for Helium-Shielded Arc 
elding 

Both manual and automatic arc- 

Ing equipment specifically designed 

ot the welding of magnesium alloys, 
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aluminum, and other high-strength 
light alloys under a protective shield 
of helium gas, have been developed. 
The new equipment is based on re- 
search work initiated some time ago 
at General Electric’s welding laboratory 
and intensified recently, in view of the 
development and wider use of the light- 
alloy metals for war production. The 
basis of this research was the pioneering 
work done years ago by G-E engineers 
who discovered that fusion welding 
could be done in atmospheres of helium 
and argon, using tungsten and carbon 
electrodes. 

Completely automatic after prelimi- 
nary adjustment, this equipment is 
reported to make a smooth, clean weld 
under a shield of helium gas at rates up 
to 40 in. per min. on !/;-in. stock. The 
machine incorporates a new electronic 
motor control that enables the equip- 
ment to hold the proper are length 
even while the arc climbs and descends 
inclines, such as encountered, for ex- 
ample, in welding curved-surface parts. 

The filler metal (magnesium, for in- 
stance) is unreeled into the work at the 
correct angle through the small nozzle 
rod. The tungsten electrode used to 
start and maintain the are extends 
through the center of the rod that is 
perpendicular to the work and the 
helium gas is fed in around the electrode. 
The rate at which filler metal is fed can 
be adjusted to a constant uniform feed 
into the arc, or a supplementary control 
can be used to feed wire into the are, 
withdraw it, and then feed it in again— 
all on a predetermined cycle. 

The basic part of the manual helium- 
shielded are-welding equipment is a 
specially designed electrode holder that 
is arranged to hold either a tungsten or 
a carbon electrode, to conduct the weld- 
ing current to the electrode, and to 
surround the electrode with a stream of 
helium gas. The source of d.c. power 
for both manual and automatic weld- 
ing is a standard G-E d.c. arc-welding 
machine. Supplies of helium have been 
made available by the Bureau of Mines 
for welding, especially for use in war 
production. General Electric Company. 


Portable Speed Variator for Testing 
and Experimental Work 


In the laboratory section of the Lock- 
heed Aircraft Corporation, testing and 
experimental work requiring wide-range, 
highly flexible, adjustable drives is 
materially aided by the use of a General 
Electric speed variator. The variator 
is mounted on a small hand truck so 
that it can be easily moved from place 
to place around the plant. Space is 
provided on the truck for carrying four 
d.c. motors of various ratings. 

Consisting of a compact a.c.-to-d.c. 
motor-generator set, with the necessary 
control equipment such as starter and 
rheostats, the variator provides a wide 
range of speed by utilizing the adjust- 
able-voltage control method. This 
method consists of adjusting the field 
rheostat of the generator to furnish 
variable-voltage d.c. armature power 
so that a normal speed range of 8:1 is 
covered. This range can be broadened 
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to 16:1 by weakening the d.c. motor 
field by means of another rheostat. 
When needed, theentire unit is wheeled 
to the machine to be driven, and one of 
the four motors on the truck best suited 
for the purpose is lifted off and coupled 


to the machine. Plug-in cables are 
used to connect the speed-variator with 
the a.c. power supply and with the d.c. 
motor. General Electric Company. 


Instruments Feature Internal-Pivot 
Construction 


Small, thin, d.c. panel instruments 
featuring a new internal-pivot con- 
struction are announced for use in air- 
craft, in radio and communications 
equipment, and for application on 
various types of machinery. Avail- 
able with either brass or molded Texto- 
lite dustproof and moisture-resisting 
cases in 2'/,-in. sizes, the line consists 
of d.c. voltmeters, ammeters, milliam- 
meters, microammeters, radio-frequency 
ammeters and milliammeters, and d.c. 
voltammeters. The voltammeter, one 
of the group designed for naval air- 
craft, has a push-button-operated switch 
to change the reading from “amperes” 
to “volts.” 

In the new instruments the pivots 
are mounted on the inside of the arma- 
ture shell instead of being secured to 
the outside of the armature winding 
in the conventional manner. One jewel 
bearing is mounted rigidly on top of 
the core-and-frame assembly, and the 
other is mounted in an adjustable sleeve 
fitted into the lower part of the soft- 
iron core. Thus the element assembly 
is a single, self-contained unit, all parts 
of which are supported by a _ high- 
coercive cast magnet, and can be re- 
moved easily for inspection or repair 
in the field. 

This design makes the instruments 
suitable for applications where vibra- 
tion is present. In addition, the com- 
bination of high torque and a light- 
weight moving element results in a fast 
response, and good damping makes for 
ease and accuracy of reading. The in- 
struments are designed to operate satis- 
factorily in temperatures ranging from 
—50° to 70°C. and are accurate to 
within the limits of +2 per cent of full- 
scale value. General Electric Com- 


pany. 


Airplane Tire Care 


In a six-page mimeographed bulletin 
on the care and maintenance of air- 
plane tires, the makers give detailed 
instructions for the benefit of pilots, 
ground-force men, workers who mount 
and dismount airplane tires, and those 
responsible for tire inspection, in- 
flation, and storage. The effects of 
neglect of the rules for proper mainte- 
nance are portrayed, and emphasis is 
placed on the serious consequences of 
the failure to follow correct procedures. 

Detailed directions are given for the 
storage of tires and tubes, and for 
mounting and dismounting them. § The 
importance of preventive maintenance 
is stressed, with reference to proper in- 
flation, inspection for cuts or_other 


|| 
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Song of Elmer... 
the pilot who never gets tired 


He holds no place in the Officer’s Mess 
for he does not sleep or eat, 


He’s the Quietest Birdman ever took 
his place in a cockpit seat — 

He joinsno laughter,norshoots the breeze, 
nor whistles, nor hums, nor sings, 

But he’s flown more planes than any man 
who ever wore pilot’s wings... 


..- has Eimer! 


He’s an old, old hand, as old hands go 
in a young man’s game today, 

For he circled the globe in "Thirty-three 
with Post in the Winnie Mae— 


He’s an Army man, he’s a Navy man, 
and he flies with the R.A.F., 


And the Yankees say, and the British say 
of pilots, he’s the best ... 


... 18s Elmer! 


Often when bombers have levelled off 
for the last tense bombing runs, 


And the bomb-bay doors are opened wide, 
and the gunners man the guns, 


When the flak comes up as the bombs 
go down, and the target zone is clear, 
Then who is the pilot who holds the course 

set by the bombardier...? 
It’s Elmer! 


He can hold a plane on a chosen course 
while the crewmen rest or sleep, 


He can level off for a landing glide, 
or bank her sharp and steep— 


He can spiral up, he can spiral down, 
or hold her level and true— 


His hydraulic muscles never tire 
the way human muscles do... 


...not Elmer’s! 


And so bombing, transport, and cargo 
planes, take Elmer on every flight 

To spare the pilot and rest the crew 
for emergency, storm, or fight— 


He needs no rest, for he never gets tired, 
being only a cold machine, 


Just wheels and wires and gears and cogs, 
with brackets and stuff between... 


18 Elmer! 


He wears no medals, he holds no rank. 
Why should he? He cannot feel 


The courage that flares in time of need 
for he’s only alloy and steel! 


So when nerve is needed, the bombardier, 
the pilots, the gunners, too, 


The navigator, and all the rest, 
are the boys who pull her through... 


...- NOT Elmer! 


SPERRY 


GYROSCOPE COMPANY, INC. 


is proud to be manufacturing the 
famous Sperry Gyropilot for the 
Armed Forces of the United 
Nations. 


Brooklyn, N. Y. 
Division of Sperry Corporation 


e Reprints of this poem — suitable for 
framing, with signature removed —may 
be obtained without charge by writ 
the Sperry Gyroscope Company. 
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damage, including under this heading 
the proper care for the surfaces of run- 
ways, landing strips, and hangars, to 
rove abrasives and other materials 
that might damage the tires. 

Attention is directed to the preven- 
tion of damage to tires while taxiing 
aircraft and during landings. Examples 
of the damage that can be inflicted on 
sircraft tires and how it should be pre- 
vented are given. The B. F. Goodrich 
Company. 


Rotary Curing Machine 


Propeller blades in process of con- 
struction are provided with rubber 
fairings, or cuffs, in a 100-ton rotary 
curing machine. A large steel turn- 
table turns on rollers mounted on a 
concrete foundation. The outer rim 
of the table is flat and is divided into 
42 separate slots, each of which is a 
sector carrying a 4/-ton mold into which 
the blade-fairing assembly is inserted 
for curing. Each slot has its individ- 
ual system of air, steam, water, and 
dectricity, automatically controlled 
through cam-operated valves and Bris- 
tol pressure controllers. The main 
supply lines are brought in through the 
center of the turntable by swing joints 
and slip rings. 

The machine cures two sets of 21 
blades simultaneously. Each mold 
starts at a loading station, turns to a 
gap-type hydraulic press, then moves 
successively through a steam-heating 
cycle, a water-cooling cycle, and, finally, 
toan unloading station halfway around 
the circle. At the last point a similar 
cycle is started and repeated on the 
other half-circle. 

The machine turns intermittently 
clockwise, advancing one blade sector 
every 12 min. activated by a pneu- 
matic ratchet drive from a 14-in. air 
cylinder connected to the shop’s regular 
compressed-air lines. This movement 
allows just over 4 hours for each curing 
cycle or half turn of the table. 

The first step in the operation is to 
coat the inside of the mold of the load- 
ing station with wax after which the 
steam in that mold is turned on. A 
blade, about which a fairing has been 
built by hand from molded pieces of 
sponge rubber, covered with sheets of 
uneured ebonites, is then inserted into 
the mold, which is loosely bolted. The 
tun of the table carries the mold 
under one of the two 100-ton Farquahar 
hydraulic presses, which closes it under 
pressure. This forces out excess rubber 
and allows the mold bolts to be tight- 
ened, 

After the mold with its blade ad- 
vances to the next position, a canvas 
and wool insulation blanket is put over 
it to conserve heat and protect workers. 
The table then carries the mold by pro- 
gressive steps about one-third of the 
Way around its circle, completing the 

eating cycle under steam pressure. 
At this point the heat is turned off and 
refrigerated water is circulated through 

€ mold. Blade and mold are then 
tooled for a little over an hour until 
combination reaches the unloading 
lation 180° from the loading point. 


FROM THE 


INDUSTRY 


The mad¢hine was planned by Hamil- 
ton Standard tool and equipment en- 
gineers to provide continuous, uniform 
molding of the rubber fairing with a 


minimum of handling. The design 
and building of the machines were 
cairied out by L. Heres De Wyk Com- 
pany of Ansonia, Conn. Hamilton 
Standard Propellers Division, United 
Aircraft Corporation. 


Welding Positioner 


The manufacturers of P&H welders 
and electrodes are introducing a newly 
designed line of work-positioning ma- 
chines. Planned to give more actual 
arc time for welding production lines, 
as a result of greater flexibility and ease 
of operation, the new design is marked 
by numerous refinements. One feature 
is the dual capacity rating of each 
model. For example, the WP-6 in 
the 6,000-lb. class, handles loads up to 
6,000 lbs. maximum and also has a 


secondary capacity of 9,000 lbs. 
maximum. Standard,models are being 


made in dual capacities up to 24,000 
Ibs. 

Construction is for constant heavy- 
duty service, employing all-welded 
rolled steel throughout, with box-type 
mounting. Table-top areas are larger 
than usual. By placing the elevator 
column farther back, the design pro- 
vides greater clearance for handling 
large weldments. A self-locking worm 
gear and spindle drive on the tilting 
motion is designed to prevent upsets, 
with limit switch and adjustable stop 
brackets, giving additional safety when 
extreme tilting is necessary. Table 
turning is by pinion from a totally 
enclosed, flood-lubricated gear case to 
the bull gear to which the table top is 
bolted. The bull gear is held in posi- 


Propeller blade fairin 
Hamilton Standard Propeller Division of the United Aircraft Corporation. 
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tion by a one-piece safety head king pin. 
The table can be quickly removed for 
bolting special weldments or fixtures 
direct to the bull gear. Control of 
table motions is by remote control with 
individual magnetic push-button sta- 
tions to two separate motors for tilting 
and turning. A roller-equipped yoke 
with self-locating stops provides free- 
running elevation of the table by hoist- 
ing. 

All models are supplied for a.c. or 
d.c. and with portable or in-the-floor 
mounting. Auxiliary equipment avail- 
able includes self-leveling platform for 
the welding operator, variable speed 
for table turning, power elevation, 
higher than standard elevator column, 
etc. Harnischfeger Corporation, Mil- 
waukee, Wis. 


Ammunition Booster 


A 50-caliber ammunition booster is 
designed to assist in feeding ammuni- 
tion to a gun, making it possible to fire 
it at a maximum rate under combat 
conditions. 

The unit consists of a motor-driven 
sprocket that engages the linked am- 
munition. It is stated that the booster 
will operate on 24 volts and will not 
draw more than 10.5 amp. while pulling 
a 40-Ib. load and delivering 840 rounds 
of ammunition per min. It is also 
stated to be capable of pulling up to 
90 lbs. while delivering 440 rounds per 
min. The life of the unit is reported 
to be over 50,000 rounds of ammuni- 
tion, and it will operate efficiently from 
sea level to a 40,000-ft. altitude. The 
booster can be assembled to feed either 
from the right- or left-hand side of the 
gun. H. L. Harvill Development Com- 
pany, Vernon, Calif. 


are cured in this 42-ft. diameter rotary curing machine at the 
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@ The “Flying Jeep” is as rough and ready, and speedier, more maneuverable than until : 
its famous land namesake. Haskelite is furnishing Haskelite Plywood for wings and and a 
many parts of the fuselage. As designed by “Stinson” this is another successful aon 
application to aircraft of strong, light, easily handled Haskelite—and further 
emphasizes its expanding possibilities for the peacetime planes of the future. 


HASKELITE AIRCRAFT PLYWOOD as used in the ‘Flying Jeep” and other war 
planes, is Plywood in its most modern, engineered form. Strict uniformity is as- ers, tl 
sured by careful selection and testing of veneers, close control of the material in bends 
production, and rigid inspection and testing of the finished product Haskelite late 
Aircraft Plywood has always met and generally exceeded U. S. Army Specifi- oba 
cation AN-NN-P-511b and British Specifications 5 V. 3. 


HASKELITE PLYMOLD* also widely used in airplane manufacture, is a develop- Temp 
ment of Haskelite Plywood in new forms by a process of molding wood veneers For 
under heat and pressure into compound curvatures... in small sizes or in sec- 
tions as large as a bomber fuselage. This new structural form meets strict engi- for hi 
neering specifications, lends itself to mass production, and provides for thickness of te 
variations in any section to meet stress requirements. Hyca 


HASKELITE MANUFACTURING CORPORATION 
Grand Rapids 2, Michigan 
Chicago, lll. . Detroit, Mich. . New York City 
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Aircraft Selector Switch 


A new type aircraft selector switch 
incorporates snap action and other 
ial features. It is known as the 
“Cam-Snap rotary tap switch.” Being 
made with from one to four primary 
dreuits and twelve secondary circuits, 
wide latitude of application is possible, 
such as pilot-compartment heater con- 
trol, wing-flap control, and cowl-flap 
gntrol. The opening and closing of a 
circuit is accomplished within three or 
four degrees of cam motion. Current 
rating for 50,000 operations is 10 am- 
peres at 29 volts, inductive load. 

Used as a selector switch, it can be 
mounted singly or in gang and operated 
by a single shaft. Any type of cam- 
operating member can be provided. 
The switch fits standard instruments 
mountings. The Paul Henry Com- 
pany, Los Angeles, Calif. 


Welded Tensile Testing Machine 


For testing welds in both flat stock 
and tubing in giving the Army-Navy 
test to welders at Piper Aircraft Cor- 
poration, a tensile-testing machine was 

igned to have all parts electrically 
welded. 

The pressure is furnished by four 
$ton hydraulic jacks, all connected to 
one hydraulic pump located on the 
tight side of the machine. The hy- 
draulic line is connected to the gauge 
that registers in pounds per square inch 
and also in load pounds. A ball seat 
is located in the hydraulic line leading 
to the gauge in order to hold the pressure 
until a reading of the test can be taken 
and also to relieve the sudden jar that 
occurs when the specimen breaks. 
The pressure can be relieved on the 
gauge by opening a valve in a by-pass 
around the seat. 

Besides being used for testing welds 
in giving the Army-Navy test to weld- 
ets, the machine is also used for testing 
bends and shear tests by using the top 
~ above the upper screw. The 

obart Brothers Company, Troy, O. 


Special Refrigerator for Low- 
Temperature Tests of Synthetic Rubber 


For testing low-temperature _per- 
formance of synthetic rubber products 
for high-altitude flying at temperatures 
of to —65°F. or lower, samples of 
Hycar intended for this type of service 
are put into a specially constructed 
refrigerator in which the material is 

ted under conditions more severe 
than the finished product would en- 
counter in actual use. 

The refrigerator cabinet is insulated 
with 8 in. of cork board and refrigerated 
with dry ice. A fan operating from 
external motors circulates chilled air 

ough controlled louvres to regulate 

perature, which can be lowered to 
~100°F. if desired. 

All tests, such as durometer hard- 
ess, low-temperature flexibility and 

ttle point, are made by means of 

&xternal mechanisms that avoid the 
\ hecessity of removing the sample or 

g@ the cabinet. Hycar Chemical 
pany, Akron, O. 
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Plastic Custom Molding 


A brief illustrated description of the 
operation of a plastic molding plant 
and a helpful comparative table on the 
characteristics of various types of com- 
pression-molded plastics are among the 
features of a new 4-page bulletin desig- 
nated as K-200. It provides condensed 
information on the custom molding 
facilities and service of the company 
and shows and describes the work of 
the engineering, mold-making, pro- 
duction, and finishing departments. It 
also shows some of the typical molded 
parts produced. 

The table covers both thermosetting 
and thermoplastic materials and pro- 
vides a convenient method of checking 
various types of plastics with regard to 
different properties, including heat re- 
sistance, acid resistance, cold-flow resist- 
ance, tensile strength, impact strength, 
etc. Imperial Molded Products Corpo- 
ration, Chicago, Ill. 


Self-Indexing Bed-Turret Lathe 


Attachment 


Back-indexing by hand to speed pro- 
duction when using less than a full set 
of six tools, is one of the features of a 
self-indexing bed-turret with six tool 
stations and six individual stops index- 
ing with the turret. It is stated that 
precision-repeating is insured because 
index bushings and lock pins are of 
hardened and ground tool steel. 

The turret head is mounted on a pre- 
loaded Timken bearing, which can be 
adjusted for wear. The ways are hand- 
scraped. The attachment is lever oper- 
ated for rapid action and has a maximum 
stroke of 4 in. with a minimum index 
stroke of 1!/, in. and total travel, includ- 
ing the index, of 5'/; in. Kessler Aero 
Tool Company, Burbank, Calif. 


The Kessler self-indexing bed turret 


attachment. 


_ Magnetic Polishing Lathe 


The Lima magnetic polishing lathe 
has been designed for the purpose of 
speeding production by eliminating the 
difficulties encountered in holding odd 
shapes or sections in a conventional 
chuck or collet. It is claimed to be 
suitable for highly finished parts be- 
cause it leaves no chuck or collet marks. 
This unit is furnished with either single- 
or two-speed motors, two- or three- 
phase, with motor speeds to 3,600 
r.p.m. A self-contained rectifier unit 
supplies direct current to the chuck, no 
other d.c. source being necessary. 
Interchangeable face plates and regis- 
ter plugs make it adaptable to various 
types and sizes of work. It can be 
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supplied in either pedestal or bench 
t 


ype. 

A foot-pedal control that can be 
located in any position convenient to 
the operator controls the operations of 
the lathe. It magnetizes the chuck, 
starts the motor, stops the motor, and 
demagnetizes the chuck, leaving the 
operator free to use both hands for 
handling and processing the work. A 
magnetic disc-type brake for rapid 
stopping of the motor and chuck is 
supplied as standard equipment unless 
otherwise specified. A swinging table 
attached to the pedestal, which can be 
raised or lowered to accommodate 
different diameter chucks, holds the 
parts or pieces to be processed. This 
can be adjusted to any position con- 
venient for the operator. The Lima 
Electric Motor Company, Lima, O. 


Fuse-Extractor Post with Welded 
Terminals 


What is considered an important ad- 
vance in fuse-extractor post construction 
is incorporated in the Littelfuse Ex- 
tractor Post. Antivibration side ter- 
minals are now mechanically connected 
by electric welding to the metal shell 
inside the Bakelite body and backed 
up by soft solder. The new welding 
process makes the terminal connection, 
in effect, one piece, integral with the 
metal parts and intended to be perma- 
nent and unshakable. The terminal 
is protected against heat and severe 
vibration. 

The new extractor post No. 1075, for 
fuses to 15 amp., is used for radios, 
auto-radios, amplifiers, fractional hp. 
motors, magnets, control circuits, re- 
lays, rectifiers, plate circuits, etc. It 
is furnished for screw-driver operation, 
meeting Underwriters’ specifications, 
or for finger operation. Knob and 
body are molded of black Bakelite to 
be impervious to temperature changes 
and corrosion and are thoroughly in- 
sulated. The spacing between live 
parts gives protection against electrical 
leakage. The fuse grip permits full 
visual shockproof inspection of the fuse. 
A spring-activated cup at the bottom 
facilitates positive and continuous elec- 
trical contact. The knob not only 
pulls the fuse but holds it. A specially 
designed grip prevents the fuse from 
dropping out. The fuse can be taken 
from the knob only by hand. _Littel- 
fuse, Inc., Chicago, Ill. 


Cargo Plane Design Patented 


A patent for a new type of cargo air- 
plane intended to eliminate many of 
the difficulties now being encountered 
in the handling of aerial freight has just 
been granted by the U.S. Patent Office 
to William D. van Zelm of the Martin 
Engineering Department. The patent 
has been assigned to The Glenn L. 
Martin Company and, although the . 
demand for Martin bombers precludes 
the possibility of placing this new air- 
plane in production at the present time, 
designs for both a twin-engined and a 
four-engined version have been drawn 


up. 
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PRECISION. Todays | Prelude to 


Perfect Bearing | Performance 


The Magne-gage measures silver thickness 
on Mallory Bearings and other Mallosiled 
aircraft engine parts down to .0001 of an 
inch. Similar devices and techniques are 
used for checking materials and physical 
dimensions all along the production line. 


Precision is a fundamental characteristic in assuring reliability for Mallory 


Bearings and other engine parts, produced through the Mallosil Process of bonding 
rare metals to base metal backings. 


Every day, on far-flung battle fronts, Mallory Bearings insure reliable performance for 
aviation engines under the most difficult conditions. Mallory Bearings and other engine 
parts silver-surfaced by the versatile Mallosil Process, help keep planes at top efficiency 
by providing tough, homogeneous, heat-dissipating bearing surfaces that withstand 
the toughest poundings and fatigue stresses. 


Precision accuracy marks every step of Mallory Bearing production. Gages measure 
dimensional tolerances in split-thousandths ... silver thicknesses down to .0001 of an 
inch. The eagle eye of the “black light”’ detects microscopic voids or cracks invisible 
except by fluorescence. Precision annealing detects imperfect bond. From start to finish, 
the production process is tested by special devices (many of them designed by Mallory) 
in the hands of skilled inspectors. 


Mallory performance has proven the reliability of Mallory Bearings . . . and the experi- 
ence gained by Mallory engineers promises great pos- 
sibilities for the future. Wherever design concerns a 
high-speed motor, it will pay to investigate the possi- 
bilities of Mallory Bearings. Of course, present produc- 
tion is all devoted to War effort. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA 
Cable Address—PELMALLO 


SERVES THE AVIATION, THE AVIATION-INSTRUMENT AND 
THE AVIATION-COMMUNICATION FIELD WITH WELDING 
TIPS, THE MALLOSIL PROCESS — BEARINGS, SPECIAL ALLOYS, 
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The new van Zelm cargo airplane 
has been specifically designed for cargo 
qmrying and is not merely an adapta- 
tion of a conventional airplane. Not 

has the arrangement of the various 
dructural members been planned with 
this in view but provisions for unload- 
ing and loading equipment have been 
incorporated in the design. Ramps and 
winches for bringing aboard and stow- 
ing heavy freight are provided within 
the plane itself, thus opening the way 
for the rapid handling of cargo at any 
airfield where the plane can land and 
take off and making aerial freight serv- 
je economically practical for areas 
where the volume of business would 
not be sufficiently large to warrant 
daborate loading equipment. 

The two versions of the van Zelm 
cargo airplane for which designs have 
been drawn up by Martin engineers 
are low-wing monoplanes with two and 
four engines, respectively, and tricycle 
landing gear. The tail surfaces are 
independent of the fuselage and are 
attached to booms running out from 
the wings. The cargo compartment 
isin the fuselage, the after end of which 
opens like a door to permit the easy 
loading of freight. 

The same hydraulic mechanism used 
to raise this cargo door extends a 
gllapsible loading ramp that can be 
adjusted to run either to the ground or 
to the back platform of a truck. The 
ramp itself is equipped with adjustable 
jacks close to the point where it hinges 
onto the plane so that the cargo does 
not exert any strain on the plane during 
loading operations. Because of the 
tricycle landing gear, the plane remains 
in level or flight position during loading 
and unloading operations. Thus it is 
possible in loading automobiles, wagons, 
trailers, or other wheeled freight aboard 
the aircraft to run or push them directly 
into the plane, and, since the loading is 
accomplished through the end of the 
fuselage, no juggling or turning is 
necessary once the cargo is aboard. 
Boxed freight is drawn aboard by 
means of a winch provided at the front 
of the fuselage. 

It is stated that there are no maxi- 
mum size or weight limitations in- 
herent in the van Zelm design, and wing 
area, wing position, number of engines, 
and overall size can be varied just as in 
more conventional aircraft. Of the 
two models designed so far by Martin 
engineers, the two-engined version has 
4gross weight of 60,000 lbs., larger than 
the PBM-3 Mariner, and the four- 
engined version has a gross weight of 
$6,000 Ibs. and a useful load of 36,870 
lbs., of which 27,000 Ibs. or 13/2 tons 
would be cargo. The Glenn L. Martin 

mpany. 


Improved Cable Splicer 


/ The Universal No. 101 cable splicer 
is built of wrought iron with fittings of 
Manganese bronze. It requires no 
adapters to handle the several sizes and 
types of thimbles and bushings most 
Widely used, as these are firmly held by 

of a sprocket chain and jaws. 


FROM THE INDUSTRY 


The Universal No. 101 cable splicer. 


Adjustment of the chain hold to various 
sizes of bushings and thimbles is made 
by setting and locking a single button. 

The splicer can be used in the stand- 
ard furnished, which can be bolted to a 
bench, It can also be set in a vise or 
held in the hand. It is designed to 
prevent any bulge in the cable, since 
any tendency to bulge is controlled by 
the chain as the splicer is tightened 
around the bushing. The Mechanics 
Engineering Company, Jackson, 
Mich. 


Welding Fluid Test 


Welders may suffer ill effects from 
the inhalation of fumes, especially those 
created when welding galvanized iron 
or zince-coated sheets. There have been 
many chemical experiments directed 
toward the development of a product 
that would suppress or nullify the 
effects of such fumes. Information has 
been published on a laboratory test 
made with galvanized iron and No- 
Spat welding fluid. 

After the laboratory apparatus had 
been set up, duplicate pieces of galva- 
nized iron were tested. The only dif- 
ference in these test samples was that 
one series was treated with No-Spat 
welding fluid, while the other series 
was untreated. 

As a fair comparison each weld was 
limited by stop watch to 2 min. and the 
torch was removed, after which the 
accumulator pump was allowed to 
operate an additional 2 min. to accumu- 
late all the fumes and vapors. It is 
stated that a comparison of the vapor- 
ization showed that on untreated galva- 
nized iron each 2-min. weld vaporized 
0.107 G. of zine, while on the galvanized 
iron treated with No-Spat only 0.074 
G. of zinc were obtained through the 
analysis and assay. It is concluded 
that the test indicated that welding 


fumes and vaporization of zine can be 


reduced at least 30 per cent by the 
application of a chemical solution like 
that tested. Midland Paint & Varnish 
Company, Cleveland, O. 


Testing Hydromatic Propeller 
overnors 


An electronically controlled precision 
testing apparatus has been developed 
to check the accuracy of Nash-Kelvin- 


18% 


ator-built Hamilton Standard hydro- 
matic propeller governors. 

The governor, which automatically 
adjusts the pitch of the propeller 
blades, is required by the Army Air 
Forces specification to be accurate to 
within 5 r.p.m. or two-tenths of 1 per 
cent at maximum speed. To solve the 
problem, the research engineering staff 
undertook the task of designing and 
building a new testing device so pre- 
cise that it would assure the accuracy 
in performance demanded. 

After studying all the control devices 
then in use, the engineers designed and 
built a new testing device that is accu- 
rate to within 1 r.p.m. at top speed. 
These testing instruments measure 
motion in terms of ten-thousandths of 
a second. 

The principle of operation of the new 
instrument is not complicated. The 
propeller governor to be tested is 
mounted on the stand and connected 
to an electronically controlled d.c. 
electric motor operated from an a.c. 
power line. The governor is_ then 
attached to a pressure oil system that 
serves as a “dummy propeller.” Since 
the governor itself functions hydrauli- 
cally, it regulates the pressure in the 
testing device and thereby regulates the 
speed of the motor by which the gover- 
nor itself is being operated. This same 
motor, which both drives and is con- 
trolled by the governor, also drives an 
a.c. electric generator. By measuring 
the output of this generator in cycles 
per minute, the operator testing the 
control governor can tell precisely how 
accurate the governor is. 

To eliminate errors from the test, 
the new instrument checks the per- 
formance of the governor automatically 
by comparing it on two identical dials 
with a “time yardstick,” which is 
itself accurate to within one ten- 
thousandth of a second. Nash-Kelvin- 
ator Corporation, Detroit, Mich. 


Temperature Indicator 


The Norelco electric temperature 
indicator has been developed for use 
where an expensive recording pyrome- 
ter is not required. A switch on the 
front panel allows instantaneous selec- 
tion of three temperature “spread 
ranges” giving great reading accuracy. 
The standard limits of the instrument 
are from —100° to +1,000°C. with a 
normal accuracy of +2 per cent. Five 
pairs of terminals for five thermocouples 
are provided, any one of which can be 
switched into the circuit so that the 
temperature at five different points 
can be read. Since the connecting 
wires between thermocouple and in- 
strument carry only the small fractional 
voltage from the thermocouple, no 
special provisions are necessary for 
insulation, while varying lengths of 
thermocouple leads do not affect the 
calibration. 

The instrument can be operated with 
as much as 100 ft. of connecting wire 
between thermocouple and indicator. 
As the apparatus is so designed that it 
cannot be damaged by overload or 
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ggg mete toughest test—the power dive—is ‘“‘duck soup” for the new 


Automatic Electric Class “S’ Relays. Their sturdy construction is 
proof against the most terrific vibration that modern flying can set up. 


Class “‘S” Relays have been designed with aircraft requirements espe- 
cially in mind. Small in size, light in weight, but packed with power, they 
offer a combination of features never before found on any relay, large or 
small. For example: - 


1.—Vibration resistance is designed into Class ‘S"’ Relays—not “added 
on." They withstand with a large a oe of safety, the most rigorous 
operating tests required by the Signal Corps and the Air Forces. 


2.—A unique spring design provides high contact pressure within small 
space limits. 


3.—Additional safeguards are provided by independent, self-cleaning 
twin contacts. 


4.—A new type of pin-pivoted armature with full-length bearing, provides 
exceptionally long life under severe service conditions. 


Why not get the whole story about Class “S" Relays? Write for engineering 
data giving full specifications of these and other Automatic Electric Control 
apparatus. 


AUTOMATIC ELECTRIC SALES CORPORATION 


1033 West Van Buren St. Chicago, III. 
in Canada: Automatic Electric (Canade) Limited, Toronto 


Class "'S” Relay —Double Arm 
Class "'S” Relays are available with a 
wide variety of coil and contact combina- 


AND OTHER CONTROL DEVICES tions and operate and release speeds. The 


¢ single arm relay has a capacity of six 


A U T Oo M A T i C contact springs—the double arm, twelve 
. springs. Springs may be provided im any 


combination and arrangement of “break, 
E L E C R C “make” or ‘break-make" assemblic 


PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL NEED 
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application, it is particularly 
sdapted for permanent use without 

ision. ‘The indicator is designed 
igastandard radio relay rack and panel 
juilt into a metal cabinet. Ordinary 
plant-building vibrations will not affect 
ysaccuracy. North American Phillips 
Company, Inc., New York. 


Mustang with Packard-Built 
Engine 


{| The North American P-51 Mustang 
fighter, equipped with the new Packard- 
built Merlin engine for high-altitude 
ting, is being produced in quantity. 
ugh it previously had been an- 
nounced that the Merlin-powered fighter 
yould supplant the original Mustang 
in production, some details have been 
released concerning the new fighter 
being built for the American and 
British air forces. 

Top s of the new Mustang and 
an: oe on the altitude to which 
the plane is capable of climbing are 
military secrets. However, the origi- 
nal Mustangs were listed in the “above 
40 m.p.h.” speed category. 

Decision to equip the Mustangs with 
the Packard-built engine resulted from 
the increase in high-altitude bombing 
by the U.S. Army Air Forces. The 

erlin engine now used in the Mustang 
utilizes a two-speed, two-stage super- 
charger and drives a constant-speed, 
four-blade Hamilton Standard pro- 
peer. The makers state that this 
power plant and propeller equipment 
will enable the Mustang to accompany 
American bombers and protect them 
dlectively at great heights. 

As fighters, previous versions of the 
Mustang have been operating effec- 
tively with the British Army Coopera- 
tion Command, protecting troops dur- 
ing land operations, carrying out speedy 
reconnaissance missions, and fighting 
serial duels with the Luftwaffe’s best 
planes. As fighter bombers, known as 
A436 Mustangs and nicknamed “In- 
vaders” by the men who fly them, the 
airplanes were used by the U.S. Army 
Air Forces against the Germans and 
Italians in Sicily and Italy. 

_The makers state that success of the 
North American-built Mustangs with 
Rolls-Royce engines in Britain re- 
sulted in orders by the War Depart- 
ment for increased production of this 
high-altitude fighter for the U.S. Army 


it Forces. North American Aviation, 


Aircraft Actuator 


The Pacific Model E-1134 Aircraft 

detuator is a unit designed especially 
of operating cowl flaps, intercooler 
flap doc 


rs, oil cooler flaps, or similar 
wes. It is a jack-screw-type actuator 
with gear reduction, which makes for 


power. It is especially de- 
med and suitable for high-altitude 

tion. It weighs but 8 lbs. com- 
MMe, 18 5*/ in. high, 5 in. wide, and 18 
~ at Maximum extension. 


FROM THE INDUSTRY 


The makers report that it has been 
tested under all conditions that might 
arise during its performance on a plane, 
and it is warranted for a tension load 
of 1,400 lbs. and a compression load of 
800 Ibs. The Model E-1134 is driven 
by an electric or hydraulic motor. 
Pacific Gear Works Division, Western 
Gear Works, Lynwood, Calif. 


Packless Flexible Fastener 


A packless flexible fastener, which 
functions as supporting strap and a 
vibration absorber for stationary or 
movable tubing, has been developed. 
The fastener was developed at the re- 
quest of aircraft builders who desired a 
simplified and improved hose strap that 
would eliminate the whip of hose in 
airplane engines. 

It consists of a sensitive spring, cone- 
spiraled and terminating in a clip that 
snaps on to the tube or similar unit to 
be fastened—the right size fastener 
being chosen to fit the outside diameter 
of the unit. The fastener is attached 
to a supporting surface by means of a 
standard or wood screw fitted through 
the cone. Inasmuch as it flexes in all 
directions, the fastener can be installed 
in either a lateral or vertical position. 
Its small hose area facilitates placement 
and gives a large working area to the 
cone. 

When used to support flexible hose, 
the fastener prevents whip and at the 
same time counteracts “frequency” 
vibrations in the flexible tubing. Should 
it be necessary to adjust or disconnect 
one end of the hose, the fastener pro- 
vides convenient elongation or con- 
traction to facilitate this operation. 
Used with copper tubing, the fastener’s 
free action in all directions is stated to 
prevent crystallizing of the copper. 
Packless Metal Products Corporation, 
New Rochelle, N.Y. 


Preflight Training Films 


A series of motion pictures on how to 
fly, concentrating upon demonstrating 
all that is necessary for a student to 
know about the movements of a plane 
from take-off to landing, has been pro- 
duced and made available to public 
schools, Government training stations, 
colleges, universities, industries, and 
all institutions giving preflight 
courses. 

Called the Bray-Otis series of pre- 
flight training films, these motion- 
picture lessons demonstrate clearly 
and in detailed close-up, every move- 
ment the plane and pilot make during 
a short flight—from take-off to landing. 
The films are divided into six lessons 
as follows: (1) Aircraft and How to 
Fly; (2) Motions of a Plane; (3) 
Flying the Turn; (4) Starting-Taxiing- 
Taking-off; (5) Landing; and (6) 
Advanced Maneuvers. 

The plane selected as the demon- 
strator in the Bray-Otis series is the 
Piper Cub trainer. The films were 
produced by the Bray Pictures Corpora- 
tion. Piper Aireraft Corporation. 


Condenser-Discharge Welder 


A rocker arm welder designed specifi- 
cally for condenser-discharge welding of 
aluminum sheet incorporates features 
intended to improve the rigidity and 
ruggedness of the machine, because 
experience has indicated that there is a 
relationship between machine rigidity 
and the frequency with which points 
have to be dressed. 

It is designed to handle any com- 
bination of two thicknesses of 24ST 
Alclad between 0.016 and 0.081 in at, 
overall production rates between 1,000 
and 2,000 spots per hour, including 
point-dressing time. 

Features of the machine include ad- 
justable throat depth (from 36 to 42 
in.) and a retractable upper arm to 
permit insertion of flanged work— 
this “retraction” being accomplished 
through a_ separate air cylinder 
controlled by an _ auxiliary foot 
switch. 

Both upper and lower arms are of 
the universal type, and the lower knee 
with its arm is vertically adjustable over 
a range of 10 in. Welding arms are 
of 3!/2 in. diameter hard-drawn copper 
and current-conducting castings are of 
high-conductivity bronze to reduce the 
voltage drop to a minimum. The ma- 
chine is designed for the use, if desired, 
of refrigerated electrodes, insulated 
piping, etc., being optional at slight 
extra cost for this purpose. 

Solenoid valves permit the applica- 
tion of a light preset air pressure to the 
operating cylinder to hold the points 
together while dressing. Provision is 
made on the front of the machine, where 
it is handy to the operator, for the 
mounting of control panels furnished 
by the manufacturer of capacitor- 
discharge units. Treadle controls are 
of the “featherweight” pressure type 
requiring the minimum amount of 
operator effort. 

The transformers, while rated for a 
maximum of 3,000 volts of capacitor 
charge, are tested to 6,000 volts. They 
are of the pancake type and are provided 
with a tap switch permitting selection 
of several turn ratios on the trans- 
former, as desired. Standard equip- 
ment includes solenoid-operated valves 
for controlling the air-operating mech- 
anism, air pressure gauges, air regulat- 
ing valves, air line lubricator, and dual 
shrouded operator’s treadle. Progres- 
sive Welder Company, Detroit, 
Mich. 


Training Picture on Aircraft Fuel 
Performance characteristics of avia- 


tion gasoline and how to use it safely 
for maximum power are brought out 


forcibly in Power and Octane, a new 
motion picture designed for training 
America’s pilots, which the Esso Mar- 
keters turned over to the Army Air 
Forces and to the Bureau of Aero- 


nauties of the Navy. 


This new motion picture, made in 
cooperation with the Training Aids 
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CLEAR OBJECTIVE 


All-Weather Windshield Wiper 


@ ’Round the clock, the bombing 
of our enemies must continue. In 
rain and sleet, the Marquette 
Windshield Wiper provides clear sight 
for pilot and bombardier, an im- 
portant factor in the fight to Victory! 


TLanquette 


METAL PRODUCTS COMPANY 
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Pivision of the Army Air Forces, deals 
with high-octane gasoline and its per- 
formance in airplane engines, and in 
39 min. of carefully condensed picture 
and animation it dispels the mysteries 
about aviation gasoline which some- 
times bother even experienced air- 
men. 

Script for the new film was checked 
by technical experts of the Army Air 
Forces, as well as by Esso fuel experts 
who have worked for years with the 
Army on aviation fuels, before produc- 
tion was started. It also was reviewed 
by members of the Civil Aeronautics 
Authority. The C.A.A. also will use 
Power and Octane for training at 
civilian flying schools, and the film will 
be available to the War Training 
Service schools in 25 eastern states. 
Standard Oil Company of New Jer- 
sey. 


Lightweight Hand Sander 


Designed and built for practical 
hand-sanding and finishing operations, 
the Sundstrand sander is now available 
in the lightweight high-speed Model 
1000. 

This smaller and lighter machine 
weighs less than 6 lbs., has a speed of 
3,500 oscillations per min., and can be 
equipped with different types of sand- 
paper attachments for large or small, 
wide or narrow, flat or curved abrading 
surfaces on metal, wood plastics, or 
composition. 

Operation of the machine is obtained 
with pad movements started and con- 
trolled by a palm lever fitted at the top 
of the machine housing. No turning 
of “on” or “off”? switches is required. 
Opposed pad action and balance of 
moving parts are intended to eliminate 
vibration and improve the quality and 
uniformity of the finished product. 
Sundstrand Machine Tool Company, 
Rockford, Ill. 


Carbide-Tipped, Hardened-Shank 


Reamers 


The new standard line of Tungsten 
Carbide reamers with hardened shanks, 
available from stock, comprises both 
straight-shank and tapered-shank vari- 
eties in sizes ranging from 1/4 to 11/2 in. 
in both styles. Up to the 1-in. size 
the reamers are made in steps of 1/3. 
in, while above 1 in., the diameters 
change by '/,, in. Reamers up to 1/2 
in, are provided with four flutes; with 
six flutes for reamers from */2 to 13/1, 
in. inclusive; and eight flutes for all 
larger sizes. 

An important feature of this new line 
ot standard reamers is that the entire 
shank of the reamer is hardened, pro- 
viding greater strength and reduced 
shank wear. All tips are diamond 
ground, ready to use, while the out- 
aide diameter is held to tolerances of 
plus 0 and minus 0.0003 in. Bulletin 
No. 43-1 covers complete specifications 
and prices of the new standard line. 


Tungsten Carbide Tool Company, De- 
troit, Mich. 
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Speed Chart 


A pocket-size card on AN Standard 
conduit fittings has been prepared for 
distribution in the aircraft and allied 
industries. This specially designed card 
shows at a glance the range of fittings 
with their dimensions and part numbers. 
It is intended to save time in the selec- 
tion and identification of such fittings. 
Union Aircraft Products Corporation, 
New York. 


Aircraft Electric Motors 


A new line of U. 8. high-frequency 
electric motors for use in aircraft oper- 
ate on three-phase alternating current 
of 400 cycles and range in size from 1/5 
to 15 hp. Synchronous speeds of 6,000, 
8,000 and 12,000 r.p.m. can be pro- 
vided, and lower speeds are avail- 
able by means of integral type gear 
reducers. 

These motors are to be supplied with 
various types of flanges for mounting 
on pumps, blowers, actuators, and 
other equipment. Bearings with self- 
contained seals are prepacked with low 
temperature grease to meet Air Corps 
specifications. These motors can be 
furnished for both intermittent and 
continuous-duty ratings. 


It is explained that magnesium-alloy 
housings, combined with the weight 
economy inherent in the use of three- 
phase high-frequency power, result in 
a substantial weight saving. No com- 
mutator or brushes are necessary, and 
the windings are stationary. U. S. 
Electrical Motors, Inc., Los Angeles, 
Calif. 


Aircraft Radio-Equipment Mounting 


One of the features claimed for a 
new aircraft mounting designed to 
protect sensitive radio equipment from 
vibration is its ability to absorb vi- 
bration occurring in any of three direc- 
tions. 

Especially designed to meet Air 
Forces specifications and known as a 
‘‘flexi-compression” type, the mounting 
can be made an integral part of new 
equipment or readily installed to re- 
place mountings in use. The design 
is such that the one mounting can be 
used for various loads ranging from 6 
to 12 lbs. United States Rubber Com- 
pany. 


Prevention of Propeller Icing 


A device developed by the United 
States Rubber Company’s Detroit de- 
velopment division, with the cooperation 
of the engineering staff at Wright Field, 
is designed to offset the effects of ice 
collecting on propeller blades. It is 
explained that a new product known 
as Uskon conducting rubber makes this 
device possible. This material, through 
the addition of certain chemicals, is 
made to conduct electricity in contrast 
to the usual insulating properties of 
ordinary rubber. 


185 


A strip of conductive rubber is 
attached to the leading edge of each 
propeller blade. The passage of elec- 
tric power through the material heats 
the leading edge sufficiently to keep ice 
from forming. 

It is stated that flights using the new 
device have been conducted by the 
staff at Wright Field and have con- 
firmed its merit. The National Ad- 
visory Committee for Aeronautics is 
also said to be engaged in a study of 
anti-icing problems and will carry on 
further experimentation with the con- 
ductive rubber unit. It is expected 
that the principle used in the new device 
will be applied to other anti-icing 
problems in military and civilian air- 
craft. United States Rubber Com- 
pany. 


High-Speed Drill Chuck 


A new high-speed drill chuck, called 
the Wright Centrif-O-Matic, permits 
the operator to change drills and to 
change from drill to other tools while 
the motor is running. 

Change of tools is accomplished 
without cutting off the power by sliding 
back an outer sleeve on the chuck. This 
releases a centrifugal lock and permits 
the tool and its adapter to be removed. 
A new tool is inserted and the sleeve 
is snapped back in position, locking the 
tool centrifugally. Centering is auto- 
matic and positive. Tools can be 
changed in three seconds. 

Drill adapters for the Wright Centrif- 
O-Matic are available to accommodate 
drill sizes from to in., letter 
drills from A to K, and wire drills from 
1 to 60. R. M. Wright Company 
Royal Oak, Mich. 


Portable aircraft engine heater for warm- 
ing engines on the ground. 


Portable Ajircraft-Engine Heater 


A small, portable engine heater 
weighs 38 lbs. and is claimed to produce 
90,000 B.t.u. of heat per hour. It 
utilizes high-test aviation gasoline for 
fuel. 

The statement is made that the unit 
has been applied to a 2,000-hp. aircraft 
engine in a cold room at —20°F. and 
made it possible to start the engine in 
15 min. 

Although the unit is at present used 
primarily in connection with opera- 
tional aircraft of the armed forces, it is 
indicated that it has extensive possibili- 
ties for use with commercial aircraft 
after the war. York Heat Division, 
Thomas Shipley, Inc., York, Pa. 
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WIZARDRY IN HANDLING ALUMINUM ALLOY SHEETs 


--- Edo’s **Secret Weapon” 


in making Seaplane Floats that are fit for the fight 


Aluminum alloy sheets are tem- 
Y peramental. It takes expertness 

to handle them properly. Espe- 
cial skill is required when these sheets are used in 
fabricating water-tight float structures which must 
withstand the impact of tons. Edo research in methods 
of handling and shaping flat sheets has resulted in 
notable advances in this important branch of aero- 
nautical manufacture. Certain of these Edo tech- 
niques have been adopted as standard practice in the 
plants of leading U. S. aircraft manufacturers. 

Thus, in the processing of aluminum alloy materials, 
Edo methods originally developed to accelerate the 


production of seaplane float gear, now also contribute 


EDO AIRCRAFT CORPORATION 
413 SECOND STREET 
COLLEGE POINT, L.I., N.Y. 


to the speedy output of military aircraft throughout 
the arsenal of democracy. 

Below is shown a metal stretching press for shaping 
aluminum alloy sheets. This powerful and versatile 
machine, designed to Edo specifications, is now in 
quite general use by aircraft manufacturers. At the 
right is shown an 
Edo refrigerator 
where heat-treated 
materials are stored 
at a temperature of 
9° below zero to pre- 
vent hardening prior 


to processing. 


* EDO FLOAT GEAR * 


SERVES THE 


UNITED NATIONS 
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Lnstitute News 


Aircraft War Production 


Council, Inc. 


T. Claude Ryan, President of Ryan 
Aeronautical Company, was named 
President of the Aircraft War Produc- 
tion Council, Inc., for the four-month 
period ending December 31. Court- 
landt S. Gross, President of Vega Air- 
craft Corporation, was elected Vice- 
President of the Council. 

Aircraft War Production Council 
member companies are Boeing, Con- 
solidated Vultee, Douglas, Lockheed, 
North American, Northrop, Ryan, and 
Vega. 


Aircraft War Production 


Council, East Coast, Inc. 


Lawrence D. Bell, President of the 
Bell Aircraft Corporation, was elected 
President of the Aircraft War Produc- 
tion Council, East Coast, Inc., at a meet- 
ing of the Council’s Board of Directors 
held in New York on. August 26. Mr. 
Bell succeeds J. Carlton Ward, Jr., 
President of Fairchild Engine & Air- 
plane Corporation. L. C. Goad, Vice- 
President of General Motors Corpora- 
tion and General Manager of its East- 
ern Aircraft Division, was elected Vice- 
President of the East Coast Council. 
The term in each case is four months. 

It was announced that plans are being 
made for a joint meeting of the boards of 
directors of the West Coast Council and 
the East Coast Council in New York 
during the latter part of October. The 
presidents of the eight leading West 
Coast aircraft companies will return the 
visit made last April by the presidents 


of the East Coast plane manufacturers. | 


Important subjects to be discussed dur- 
ing the joint meeting will include man 
power, materials, and other problems 
concerned with maintaining wartime 
production of planes, engines, propellers, 
and component parts. 

Other officers of the Aircraft War Pro- 
duction Council, East Coast, Inc., 
elected were: Ken Ellington, Secretary, 
and Francis T. Boyd, Treasurer. 


Gifts to the Aeronautical 
Archives 


A notable gift received during the 
month was a collection of letters and 
documents relating to William Samuel 
Henson, whose steam-driven ‘‘Ariel,’’ 
patented in 1842, was developed into 
the first power-driven heavier-than-air 
model of an airplane to be successfully 
flown, in 1848. The donors of this gen- 
€rous gift, Miss Winifred Lipsham, a 
gtanddaughter of Henson, and Mr. and 


T. Claude Ryan, newly elected President 
of the Aircraft War Production Council, 
Ine. 


Lawrence D. Bell, newly elected Presi- 
dent of the Aircraft War Production 
Council, East Coast, Inc. 


Mrs. George W. Lipsham, of Orange, 
N.J., became interested in placing the 
documents in the Aeronautical Archives 
through S. Paul Johnston. Mr. Johns- 
ton’s article, “Grandfather of Flight,” in 
the Technology Review for June, 1948, 
gives the first accurate account of 
Henson’s life in America from the time 
he settled in Newark in 1848 to his 
death there in 1888 and sheds new light 
on his relations with John Stringfellow 
in England, as revealed in these docu- 
ments. They include Henson’s diary, 
his agreement with Stringfellow, three 
letters of Stringfellow, letters of rela- 
tives and friends of Henson, his papers 
of citizenship, a broadside on Flying Ma- 
chines, a pamphlet of the Inventors’ 
Institute, and a copy of Henson’s Mod- 
ern Astronomy. 
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W. A. M. Burden has presented a 
large collection of air-line labels and 
stickers, and R. Langer, of Chicago, has 
offered to catalogue and index the labels 
so that they may be placed in binders. 

Dr. Alexander Klemin gave more 
than 75 pamphlets and books relating to 
air transport and aeronautical engineer- 
ing to add to previous gifts. Mrs. Bella 
C. Landauer added photographs, books, 
and prints to the large collections pre- 
viously given. A copy of Emanuele 
Stieri’s Building Model War Planes for 
the Army and Navy was received from 
S. Paul Johnston. A collection of 82 
pamphlets and magazines was given by 
A. Roy Knabenshue. 

The Society of Aeronautical Weight 
Engineers gave a complete collection of 
its Papers and a copy of its Weight 
Handbook, Volume II, making the 
Archives’ collection of the Society’s 
valuable publications complete. An 
engine maintenance manual was re- 
ceived from the Aircooled Motors 
Corporation. Alden Hatch gave a 
group of photographs relating to Glenn 
H. Curtiss. Four cartons of models 
were received from the Bureau of Aero- 
nautics of the Navy Department, in 
addition to those previously given. 

The Royal Observer Corps Club sent 
fourteen issues of its Journal, published 
between September, 1941, and Decem- 
ber, 1942, at Chobham, Surrey, Eng- 
land. The First Fighter Command 
Headquarters sent a gift subscription 
to the Aircraft Warning Volunteer. 
Col. Robert L. Scott gave an auto- 
graphed copy of his book, God Is My 
Co-Pilot. The British Air Commission 
in Washington added 65 Air Ministry 
Translations to the large collections 
previously given. Additions to the 
book collections during the month in- 
cluded 133 books and pamphlets not 
previously in the Archives, received on 
exchange from the Division of Aero- 
nautics of the Library of Congress. 
W. A. M. Burden sent five cartons of 
aeronautical magazines. 

Additions to the large collections of 
insignia have continued to arrive from 
aeronautical companies and _ other 
friends of the Aeronautical Archives, 
among them a collection of ribbons, pins, 
and badges from the Mitchel Field 
Exchange and a collection of emblems 
and pins from the Pan American Air- 
ways System. 


New Corporate Members 


The following are brief summaries 
of the products and activities of com- 
panies that have recently become Cor- 
porate Members of the Institute: 
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Fletcher Aviation Corporation, Pasa- 
dena, Calif., is a prime contractor to 
the Army Air Forces, and the Navy. 
The company has also done consider- 
able subcontracting work for other war 
contractors. It has extensive metal 
and woodworking facilities and is 
equipped to build or fabricate a wide 
range of aircraft components, from 
small parts to complete airplanes. 


Pratt, Read & Company, Inc., Gould 
Aeronautical Division, Deep River, 
Conn., has during the past year de- 
signed and built a training type glider 
for the U.S. Navy Bureau of Aero- 
nautics. This glider is known as the 
Model LNE-1 and holds Civil Aero- 
nauties Administration ATC No. 12. 
A production contract on these gliders 
has recently been completed. 

At present the company is engaged 
in the manufacture, as prime contrac- 
tor, of the Army Cargo Glider Model 
CG-4A PR. Products manufactured 
by the company include: complete 
aircraft; airplane structural parts and 
subassemblies; fabricated plywood 
parts; gliders; skids; trainers; wings; 
and control surfaces. 


Swedlow Aeroplastics Corporation, 
Glendale, Calif., is at present engaged 
fully in thermoplastic and thermoset- 
ting plastic fabrication for major air- 
craft companies. The thermoplastic 
group includes transparent plastic air- 
craft enclosures such as: canopies, 
noses, gun turrets, navigator’s domes, 
etc., fabricated from Lucite and Plexi- 
glas; as well as landing-light lenses, 
glider and trainer cockpit enclosures, 
etc., fabricated from Acetate. 

Considerable development has been 
done in the fabrication of structural, 
semistructural, and nonstructural ther- 
mosetting laminates using chiefly Marco 
Chemical MR resins. Progress is being 
made also in the fabrication of flat 
sheets and multiple contoured parts 
such as Radar noses, wheel fairings, 
wing tips, stabilizers, tail cones, ducts, 
cabin assemblies, etc. 


Sections and Branches 


Detroit Section 


At the July meeting of the Detroit 
Section, officers were re-elected as fol- 
lows: George Tweeney, President; Don 
Hunt, Secretary; John Squires, Treas- 
urer. Charles L. Beltz was appointed 
Chairman of the Program Committee. 

At the August meeting of the Section, 
Chester S. Ricker spoke on the subject 
of “Production Principles.” 


Seattle Section 


The second meeting of the new season 
was held on August 20. The speaker 
was David Weaver of the Boeing“Air- 
craft Company Service Unit, who talked 
of his experiences with the Boeing 
Flying Fortress in the southwest Pacific. 
Two motion pictures also wereZshown, 
one an identification picture on the 


AERONAUTICAL 


ENGINEERING 


REVIEW—OCTOBER, 


1943 


Air Transport Meeting 
INSTITUTE OF THE AERONAUTICAL SCIENCES 


Hotel Statler 
Tuesday, October 26, 1943 


Congressional Room 


# 


at the time of going to press. 


are: Post-War Planning, Air Cargo, Airports, Traffic and Operations 


2:00-5:30 P.M. 


Chairman: 


Consultant on Aircraft, War Production Board 


ninistration. 


Colonel H. R. Harris, Jr., Commanding Officer, Domestic Trans- 
portation Division, Air Transport Command, Army Air Forces. 
John C. Leslie, Manager, Atlantic Division, Pan American A 


William Littlewood, Vice-President in Charge of Engineering, 


rican Airlines. 


F. W. Reichelderfer, Chief, U.S. Weather Bureau. 


7:30-11:00 P.M. 
Chairman: J. 


The Brookings Institution 


Speakers 


Robert Buck, Pilot Captain, Transcontinental & Western Air. 
William A. M. Burden, Special Aviation Assistant to the Secre- 


tary of Commerce. 


2 exact titles of the papers to be presented were not available 


Speakers 
Charles B. Donaldson, Director of Airports, Civil Aeronautics 


Grover Loening, Consultant on Aircraft, War Production Board. 


Edward P. Warner, Vice-Chairman, Civil Aeronautics Board. 


Washington, D.C. 


Among the subjects to be discussed 


Grover Loening 


irways 


Parker Van Zandt 


Japanese Zero; the other, a short picture 
on the Boeing Flying Fortress. 


Casey Jones School of 


Aeronautics 
At a regular meeting on August 12, 
the films Silent Wings and Harris Hill 
were shown. These were provided by 
the Elmira Area Soaring Corporation. 
Another meeting on August 19 was 
devoted, to nominations for the forth- 
coming term, and the N.A.C.A. film 
Safe Flying was exhibited. 

The following officers were elected on 
August 26: President, Robert Abbott; 
Vice-President, Leonard Levy; Secre- 
tary, Malcolm Brown; Treasurer, John 
Holland. Alfred Greene was appointed 
Corresponding Secretary; Raymond 
Quance, Sergeant-at-Arms. 


IIlinois Institute of Technology 


At a meeting on August 23 the guest 
speaker was William Chana of Consoli- 
dated Vultee Aircraft Corporation. He 
spoke about his experiences as a member 
of the company’s flight-test group im 
making flights in various all 
planes equipped with flight-test equip- 
ment. 


Polytechnic Institute of 
Brooklyn 


A series of talks on aeronautics was 
inaugurated at the meeting on August 
7. Jack Heller spoke on the subject 
of lighter-than-air craft and his talk 
was supplemented by a motion picture 
produced by the Goodyear company. 
Another motion picture, titled The Ait 
Fleet, featuring Goodyear blimps, was 
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Here’s FAST, ACCURATE X-RAY INSPECTION of 


CYLINDRICAL AIRCRAFT 


@ A fast, accurate routine method 
of inspecting cylindrical aircraft 
engine bearings is provided by 
the G-E Bearing Mandrel Cassette. 
With this unit the total inspection 
lime required to completely x-ray 
20 bearings has been reduced from 
‘pproximately five hours to about 
10 minutes. And in addition to its 
speed, the unit also provides sub- 
stantial savings in both film and 
“handling costs. 

Accurate inspection is assured 
because the loaded mandrels are 
rotated 360° by an electric motor 
drive so that the entire surface of 
the bearing is exposed to x-radia- 
tion during the exposure. Thus 
the film gives the operator a full 
New of the uniformity of the inter- 

metal content of the bearing. 


The G-E Bearing Mandrel Cas- 
sette is but one of several cost- 
cutting x-ray inspection accessories 
designed expressly for use by the 


aircraft industry. Other G-E 
equipments include a semi-auto- 
matic x-ray unit for production line 
inspection of light metal castings, 
and x-ray matte transfer units for 
fast, accurate reproduction of full- 
scale exact-size templates directly 
on the material to be fabricated. 

Like all other G-E Industrial X- 
Ray Units they are backed by more 
than 20 years’ experience in the 
design and construction of indus- 
trial x-ray apparatus for all types of 
applications. 

For complete details call in an 
experienced G-E Industrial X-Ray 
Engineer. You can rely upon him 


ENGINE BEARINGS 


to give you facts and figures that 
will save your time, insure peak 
production inspection, and help 
you protect your x-ray investment. 
G-E’s Industrial X-Ray Engineers 
have had wide experience in help- 
ing solve inspection problems in 
the aircraft industry. To request 
an engineer to call, or for addi- 
tional information, write or wire, 
today. Address Department N 810. 


GENERAL @ ELECTRIC 
X-RAY CORPORATION 


2012 JACKSON BivD. CHICAGO, U. A. 


Bost Buy = War Bonds 
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AERONAUTICAL ENGINEERING REVIEW—OCTOBER, 


NEW BULLETIN 


FOR CONTROL ENGINEERS 


AND MAINTENANCE 
TECHNICIANS 


HIS NEW Roebling Engineering Bull- 

etin contains a brief discussion of the 
elastic properties of aircraft cord, includ- 
ing the factors of constructional stretch, 
elastic stretch, and temperature. 

Suggestions are provided for the 
construction of a pre-stressing or proof- 


testing rig, and a table gives approximate 


elastic stretch in percent of length. 

The supply of these bulletins being 
somewhat limited, prompt requests for 
copies will be appreciated. 

Aircord Division 
JOHN A. ROEBLING'S SONS COMPANY 
TRENTON 2, NEW JERSEY 


Branches and Warehouses in Principal Cities 


1943 
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shown after the talk and general dis- 
cussion. 


Spartan School of Aeronautics 


The film Conquest of the Air, loaned 
by the Institute, was exhibited at a 
lar meeting on August 14. In 
sddition to the showing of that film, a 
fim supplied by Consolidated Vultee, 
titled Messerschmitt 110, was exhibited 
gs well as the Curtiss-Wright film 
Curtiss-Wright Answers the Call for 
Quantity. The usual business routine 
was omitted because of the length of the 


films. 


INSTITUTE NEWS 


University of Texas 


The second meeting of the summer 
session took place on August 19, at 
which the following officers were elected; 
Chairman, Allan Poindexter; Vice- 
Chairman, Warren Kaufman; Secre- 
tary, Dick Harris; Treasurer, Harold 
MeNeel. 

Prof. W. C. Nelson, Chairman of the 
Department of Aeronautical Engineer- 
ing at Iowa State University, was the 
guest speaker. He briefly discussed 
the work of the Student Branch at 
Ames and gave suggestions for the con- 
duct of the Branch. A motion picture, 
Making of a Texan, was shown. 


News of .A.S. Members 


James R. Allison has joined Penn- 
sylvania Central Airlines as a Flight Engi- 
Charles R. Banks received a commission 
asa Lieutenant Commander in the U.S. 
Navy and was attached to the Radio «& 
Electrical Section of the Bureau of Aero- 
nautics at Washington. 

Richard Berne, now a Captain in the 
US. Army Air Forces, has been assigned 
to Pre-Flight School at Maxwell Field. 

John C. Bowman is now an Instructor 
in Aeronautical Engineering at the Uni- 
versity of Texas. 

Edwin J. Burnell, formerly with Con- 
solidated Vultee Aircraft Corporation, is 
Manager of the Los Angeles Office of 
Norman E. Miller & Associates. 

Marvin A. Canvasser has enlisted as an 
Aviation Cadet in the U.S. Army Air 
Forces, 

Ralph S. Damon has resumed his office 
as Vice-President and General Manager 
of American Airlines, after having served 
on & loan basis as President of Republic 
Aviation Corporation to develop produc- 
tion of the P-47 Thunderbolt. 

Jack M. Cherne has been advanced to 
the position of Acting Supervisor of De- 
tail Stress Analysis at The Glenn L. Martin 
Company. 

Loyd G. Curtis is now an Engineering 
Representative with Goodyear Aircraft 
Corporation. 

Charles Doerlich, Jr., has enlisted in the 
US. Army Air Forces. , 

Charles H. Dolan, II, formerly Presi- 
dent and General Manager of Rearwin 
Aircraft & Engines, Inc., has been elected 
President of Empire Research Corpora- 
tion. 

George D. Evans, formerly with the 
Brewster Aeronautical Corporation, has 
been appointed Chief Engineer of Colum- 

Aircraft Corporation. 

Charles E. Farrell has been promoted to 
Industrial Engineer with Consolidated 
Vultee Aircraft Corporation. 

enald E. Herron has joined Aerojet 
eeoeting Corporation as a Stress Ana- 


Bly H. Ice is now a Wing Group Lead 
with Higgins Aircraft, Inc. 

Eryk Kosko has been appointed Assist- 

aut Professor of Aircraft Structures at 


Keole Polytechnique de Montreal, Univer- 
sité de Montreal. 

Vice Admiral J. S. McCain is the newly 
appointed Deputy Chief of Naval Opera- 
tions for Air. He was recently advanced 
from his former rank of Rear Admiral. 

Andrew I. McKee, Jr., has been pro- 
moted from Ensign to Lieutenant (j.g.), 
U.S. Naval Reserve, and assigned as As- 
sistant Project Engineer. 

Gustaw A. Mohyla-Mokrzycki was re- 
cently appointed Professor of Aeronauti- 
cal Engineering and Head of Aeronautical 
Department of Polytechnic College, Uni- 
versity of Montreal. 


Members 


The following applicants for member- 
ship or applicants for change of previous 
grade have been admitted to membership 
in the grades indicated since the publica- 
tion of the list in the last issue of the Rr- 
VIEW. 


Elected to MEMBER Grade 


Benner, George Willard, B.S. in M.E.; 
Design Engineer, Grumman Aircraft Engi- 
neering Corp. 

Benzel, Howard Alfred, Chief Engineer, 
Scott Aviation Corp. 

Bright, Philip N., B.S. in M.E.; Project 
Stress Engineer, Fisher Body Div., General 
Motors Corp. 

Brown, Harold R., B.S. in E.E.; Asst. 
Project Engineer, Boeing Aircraft Co. 

Cammack, Gorrie Clifton, A.E.; Flight 
Test Engineer, Consolidated Vultee Air- 
craft Corp. 

Cary, Beecher Bancroft, B.S. in Ae.E.; 
Design Engineer, Hayes Industries, Ine. 

Clinton, Doris Edna, B.S. in <Ae.E.; 
Asst. Aero. Engineer, C.A.A. 

Curry, Robert James, Sr. Aircraft Pro- 
curement Supervisor, C.A.A. 

Dennis, Paul Arthur, B.S. in Physics; 
Chief, Engineering Lab., Douglas Aircraft 
Co., Inc. 

Downey, George Thomas, B.Ae.E.; 
Chief Engineer, Aero Supply Mfg. Co., 
Inc. 
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Sebastian V. Nardo has joined the 
Chance Vought Division of United Air- 
craft Corporation as an Aerodynamicist. 

M. F. Newmark, Jr., has been made Area 
Foreman at the Modification Center of 
Bechtel-McCone-Parsons Aeronautical 
Division. 

Joseph E. Nigut has joined the Parker 
Appliance Company as Field Engineer. 

Rear Admiral D. C. Ramsey, U.S. Navy, 
has been: elected an Honorary Member of 
the Institute. 

C. Morgan Rifenbergh has joined West- 
inghouse Electric & Manufacturing Com- 
pany as Design and Development Engi- 
neer. 

Arthur B. Ritter is now a Project Engi- 
neer in the Bristol Aircraft Division of 
Universal Moulded Products Corporation. 

Mayer Stern entered the employ of 
Douglas Aircraft Company, Inec., as a 
Junior Engineer. 

Paul C. Thornbury has been promoted 
to Flight Operations Superintendent of 
North American Aviation, Inc. 

Jack A. Wahle is now a Flight Engineer 
in the Transpacific Division of Pan Ameri- 
can Airways System. 

Phillip A. Waze has transferred to the 
Fairchild Aircraft Division of Fairchild 
Engine and Airplane Corporation as a 
Design Engineer and Group Leader. 

Kevin G. Winker has been promoted to 
Chief Mechanic at a foreign base of Pan 
American Airways System. 

Howard L. Ziff has completed his train- 
ing as Aviation Cadet and received his 
commission as a Lieutenant in the U.S. 
Army Air Forces. 


Elected 


Fisher, William Garrow, B.Sc.; Chief 
Designer & Director, Cunliffe-Owen Air- 
craft Ltd., England. 

Gibson, James Orville, B.S. in M.E.; 
Power Plant Layout, Fairchild Aircraft 
Div., Fairchild Engine and Airplane Corp. 

Hauck, Otto A., B.S. in E.E.; Assoc. 
Principal Inspector of Engineering Ma- 
terials (Aero), Grumman Aircraft Engi- 
neering Corp. 

Heatley, James John, B.S. in Ae.E.; 
Chief Engineer, American Export Airlines. 

Howard, Lewis E., Jr., B. Arch.; Group 
Engineer, Bell Aircraft Corp. 

Jerger, Joseph J., Power Plant Staff 
Engineer, Airplane Div., Curtiss-Wright 
Corp. 

Lemmon, Robert L., B.S.; Asst. Project 
Engineer, Airplane Div., Curtiss-Wright 
Corp. 

Lindner, Berthold A., B.S. in M.S.; 
Project Engineer, Eastern Aircraft Div., 
General Motors Corp. 

Little, Edwin G., Goodyear Aircraft 
Corp. 

Manning, Joseph James, Assoc. Princi- 
pal Inspector Engineering Materials 
(Aero), U.S. Marine Air Station. 

Mason, Maxwell, B.F.A.; Aerodynami- 
cist, Consolidated Vultee Aircraft Corp. 

Maugh, Lawrence Carnahan, Ph.D. in 
E.M.; Structures Consultant, Goodyear 
Aircraft Corp. 


| 
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McConnell, Edmond, M.S. in Trans- 
portation Engineering; Product Manager, 
United States Rubber Co. 

McKee, George Alexander, Chief, 
Flight Engineering, Pennsylvania-Central 
Airlines Corp. 

Moorman, Robert, Ph.D.; Structures 
Consultant, Goodyear Aircraft Corp. 

Nickson, Philip Thomas, B.S. in Ae.E.; 
Chief Engineer, General Aircraft Corp. 

Paul, Arthur N., M.S. in M.E.; Stress 
Analyst, Arizona Div., Goodyear Aircraft 
Corp. 

Siroky, Edmond, M.8.; Stress Analyst, 
Airplane Div., Curtiss-Wright Corp. 

Trimbach, Clem George, Chief, 
velop.-Armament Dept., 
Curtiss-Wright Corp. 

Williams, George Montague, Vice-Pres., 
Curtiss-Wright Corp. 


Transferred to MEMBER Grade 


De- 
Research Div., 


Norris, Virgil J., Asst. Engineering 
Manager, Airplane Div., Curtiss-Wright 
Corp. 


Elected to Industrial Member Grade 


Coe, Sayers, Litt. B., Business Dept., 
McGraw-Hill Publishing Co. 

Scott, Earle Marcus, President & Sales 
Manager, Scott Aviation Corp. 

Shrader, Welman A., Editor, ArrRo- 
NAUTICAL ENGINEERING CaTaxoa, Insti- 
tute of the Aeronautical Sciences, Inc. 


Elected to Technical Member Grade 


Arena, Santi J., B.Ae.E.; Stress Ana- 
lyst, Republic Aviation Corp. 

Ashin, Jay Leonard, B.S. in Aviation 
Operations; Jr. Meteorologist, Conti- 
nental Air Lines, Inc. 

Clarke, Daniel Jarvis, B.S. in A.E.; 
Engineer, The Dow Chemical Co. 

Cramer, Francis Leroy, B.S. in C.E.; 
Stress Analyst, Eastern Aircraft Corp. 


Davis, Jack Edward, B.Sc. in M.E.; 
Asst. Mech. Engineer, U.S. Army Air 
Forces. 

Feld, Sam H., B.S. in M.E.; Minor 


Layout Engineer, Boeing Aircraft Co. 
Gerber, Herman, Flight Test Engi- 

neer, Airplane Div., Curtiss-Wright Corp. 
Gibbons, Thomas Joseph, Jr., Sr. Aero. 

Loftsman, Goodyear Aircraft Corp. 

Green, Alan Harte, B.Ae.E.; Flight 
Test Engineer, Chance Vought Aircraft 
Div., United Aircraft Corp. 

Green, Milton, B.S. in M.E.;  Aero- 
dynamicist, Chance Vought Aircraft Div., 
United Aircraft Corp. 

Holland, Edward Peck, B.S. in Ae.E.; 
Aerodynamicist, Boeing Aircraft Co. 

Jackel, Simon Samuel, Asst. Instructor, 
Army Air Forces Technical Training 
Command, Technical School. 

Jackson, Thomas Logan, B.S. in M.E.; 
Layout Draftsman, Hughes Aircraft Co. 

Klein, Harvey Herbert, B.S. in Ae.E.; 
Structural Engineer, Chance Vought Air- 
craft Div., United Aircraft Corp. 

Kugler, Theodore Robert, Weight Ana- 
lyst, Hughes Aircraft Co. 

Ladd, Harvey Fraser, Hydraulic Liaison 
Engineer, Chance Vought Aircraft Div., 
United Aircraft Corp. 

Layton, James Preston, B.A.E.; 
U.S. Navy. 


Lt., 


AERONAUTICAL ENGINE 


Lentini, John, Chief of Weights, Grum- 


ERING 


man Aircraft Engineering Corp. 


Lesko, Edgar John, Aero. Engineer De- 


sign, Bristo 


Love, wt 5 S. in Ae.E.; Stress Analyst, 


| Aeronautical Corp. 
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Simpson & Gladeck. 


Rathke, Charles William, B.S. in ME; 
Stress Analyst, Grumman Aircraft Eng. 


neering Corp. 


Eng.; Ground Engineer, 
Airways System. 


Test Engineer, Lycoming Diy 
tion Corp. 


Waco Aircraft Co. 

Lukasik, Robert, Ae.E.; Chief 
Linesman, Airplane Div., Curtiss-Wright 
Corp. 

Luce, Valentine Anthony, A.B.; Stand- 
ards Engineer, Columbia Aircraft Corp. 

Lyn, David, Group Leader, Simmonds 


Aerocessori« 

Mack, Charles Edward, Jr., B.S.; 
ss Dept., 
Engineering 


neer, Stre 


Miller, Alfred, Salvage Engineer, Col- gies: Paul Eugene, M.E. 
reratt ‘or ° at rn: 

umbis Aircraft Corp. Engineer, General Tire & Rubber Co. 
; Painter, Errol David, B.S. in Ae.E.; Snow, Robert Dale, B.S.; Aero. Engi. 
Project Weight Engineer, Airplane Div., neer (Performance), El Segundo Div 
Curt seat right Corp. Douglas Aireraft Co., Ine. 

Painter, Mark Cecil, Minor Layout Sodergren, Albin Rufus, B.S 
Engineer, Boeing Aircraft Co. 


Patzig, ane Charles, Jr., Professor, 


Aero. Dept., Franklin & Marshall College. 


Inc. 


Grumman 
( orp. 


Engi- 
Aircraft 


Rogers, Milton John Peter, BS, 
Aero. Engineer, Consolidated Vultee Ain 


craft Corp. 


mander, 


& Davidson Co., Inc. 


National Meetings Schedule 
INSTITUTE OF THE AERONAUTICAL SCIENCES 


October 26, 1943 
Air Transport Meeting, Hotel Statler, Washington, D.C. 


December 17, 1943 
Wright Brothers Lecture and Dinner, Washington, D.C. 


January, 1944 
Annual Technical and Business Meeting, New York 


April, 1944 
Engine and Accessory Production Meeting, Detroit, 


July, 


Michigan 
1944 


Design and Post-War Planning Meeting, Los Angeles, 


California 


October, 1944 
Air Transport Meeting, Washington, D.C. 


December 17, 1944 
Wright Brothers Lecture and Dinner, New York 


Prenovich, Bernard Leo, B.S. in QR. 
P.E.; Chief Structural Engineer, Pecker 


Reilly, Robert McCanna, 13.8. in Chem, 
Pan American 


Riple, James Chester, Jr., Experimenta 
The Avig. 


Robert, M.A. in Physics, 
Aerodynamicist, York Rese arch Comp, 


Sales 


Com- 
Aerological Officer, U.S. Navy, 
Spier, I. Martin, Works Manager, Tufts 
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1 (Natural) 


5 (Synthetic) 


2 Synthetic) 


SX SOLID BALLS OF RUBBER caught in the act of bouncing by a 
high-speed camera that shoots at the speed of 1/6592 of a second. All 
ofthem were dropped from exactly the same height...and yet, what 
adifference there is! One of the balls is made ofa compound containing 
utural rubber. Each of the other five balls contains one of the five 
major types of synthetic rubber. 


Bounce the balls as much as you please. One bounces 
high. One bounces low. One bounces in between. Which 
oe is best? Actually, there is no one “best kind” of 
nbber for every purpose. Without all of these main 
types of synthetic and natural rubber, it would be 
impossible to beat our enemies and bring our victorious 
men home as swiftly as possible. 

The rubber industry, the chemical and petroleum 
industries, the Government, working as a team, have 
made this achievement possible. By pooling all their 
experience with synthetic rubber, their resources, their 
atill, they have broken the threat of “rubber shortage” 
ihe Axis counted on to throw us out of the war. More 
than that, they have produced types of synthetic rubber 
that can do special jobs better than they have ever been 
done before... and for all time declared our independence 
tom any future cut-off of the nation’s rubber supply. 

That is the true meaning of the synthetic rubber pro- 
gram. We are proud to have contributed our experience 
and our resources to doing this job...and doing it in 
record-breaking, history-making time. 

What the future holds for synthetic rubber is not yet 
ully known. Yet this much is certain. When the war is 
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6 (Synthetic) 4 (Synthetic) 


3 (Synthetic) 


Can you pick out which of the balls is made of the rubber used in 
making Army barrage balloons? Which rubber is being used today for 
making tires for military and essential civilian cars? Which one is used 
for bullet-sealing gasoline hose? Which for insulating tape? Which for 
making lacquer hose? Try your skill. You will find the answers to these 
questions in the box at the bottom of this page. 


SYNTHETIC RUBBER IS NOT 
JUST ONE NEW KIND OF RUBBER 


ltisa whole family of new materials each with its own important uses 


won, the knowledge we are gaining every day through 
the use of all these synthetic rubbers, alone and with 
natural rubber, will make peacetime products... whether 
tires for your car, belts for your factory, waterproof 
footwear for your children, or gasoline hose for your 
service station...better and more serviceable than they 
have ever been before. 


THEY MAY LOOK LIKE “SIX OF A KIND” BUT HERE ARE 
THE ANSWERS TO THE WAR JOBS EACH ONE CAN DO 


1. This ball was made with 
natural rubber...today used in 
limited quantities in combina- 
tion with synthetics because of 
our small reserve stock. 


2. Used for tires, conveyor 
belts, fire hose and many other 
products. It is most like natural 
rubber and can be quickly and 
efficiently processed. 

3. Used for making solvent 
lacquer hose and other products 
where the utmost resistance to 
solvents is needed... better than 
natural rubber for these purposes. 


4. Used for making bullet-seal- 
ing fuel hose for planes and for 
other uses where high resistance 
to aromatic fuels is essential. 


5. Used for coating barrage 
balloons, tank linings, packings, 
acid hose, wires and cables. This 
type does not support combus- 
tion and is highly resistant to 
sunlight and chemicals, 


6. Used for insulating tape, 
molded parts. It is soft, pliable 


and odorless. 


Listen to United States Rubber Company program, featuring New York-Phil- 
harmonic Symphony Orchestra, Carl Van Doren, and a guest star, broadcast over 


THE NATION'S BIGGEST STOCK PILE OF RUBBER IS STILL THE 
Columbia network every Sunday afternoon 3:00 to 4:30 P. M. Eastern War Time RUBBER ON OUR CARS AND TRUCKS... CONSERVE YOUR TIRES! 


1230 Sixth Avenue + Rockefeller Center »* New York 20, N. Y. In Canada: Dominion Rubber Company, Ltd. 


UNITED STATES RUBBER COMPANY 


= 
cS 
| 
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WELDED CONNECTION 


FOR GREATER 
STRENGTH 


Cutaway of Littelfuse Extractor 
Post No. 1075 (for 3 AG fuses) 
shows welded side terminal. 


LITTELFUSE Extractor Posts 


NOW Littelfuse adds welded side terminals to other exclusive 
factors for complete fuse extractor post service and protection: 
Pull-knob with specially designed grip preventing fuse from 
dropping out; fuse grip permitting full visual shockproof inspec- 
tion; spring-activated cup insuring positive continuous electrical 
contact. 


WELDED TERMINAL PROOF AGAINST HEAT AND VIBRATION 


By the new process Littelfuse anti-vibration side terminals are 
mechanically connected by electric welding to the inside metal 
shell. Terminal and shell are made in effect one-piece—proof 
against heat and severest vibration. 


MAXIMUM STRENGTH, DURABILITY, ELECTRICAL CONDUC- 
TIVITY, AND BETTER PERFORMANCE ARE ACHIEVED 


How this improved Littelfuse Extractor Post can be fitted into 
your products—to make better, more reliable equipment is 
what you want to know. Test samples are ready. Write 


No. 1075-S—Screwdriver operated, 
meeting Underwriters’ specifications 


Extractor Posts 1075-S and 1075-F 
are used with 3 AG fuses ('4" dia. 
x 1%” long) to 15 amps. APPLICA- 
TIONS: Radio, auto-radios, ampli- 
fiers, fractional h.p. motors, mag- 
nets, control circuits, relays, recti- 
fiers, plate circuits, etc. Overall 
length 212”; length from front of 
panel 2%”; mounting hole 12". 


LITTELFUSE Incorporated 


200 ONG ST., EL MONTE, CALIFORNIA 


4757 RAVENSWOOD AVE., CHICAGO 40, ILL. 
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suffer, Warren A., B.S. in Ae.E.; 
Analyst, Lockheed Aircraft Corp. 
Herbert Howe, Jr., B.S. in 

eo, Albert Joseph, B.S. in Ae.E.; 

Merritt Wendell, B.S. in M.E.; 

Engineer, Chance Vought Air- 

iv., United Aircraft Corp. 


ee d from Student to Technical 
Member Grade 


m, Speas, B.S. in Ae.E.; Jr. 
, Airplane Div., Curtiss-Wright 


tt, George Edgar, B.S. in Ae.E.; 
, Airplane Div., Curtiss-Wright 


Wilfred Francis, B.Ae.E.; Engi- 
Asst., Vega Aircraft Corp. 

(ecka, William Joseph, Jr., B.Ae.E.; 
fagneer, North American Aviation, Ine. 
Coleman, Thomas F., B.S. in Ae.E.; 
dod Lt., U.S. Army Air Forces. 
Constantakis, George Victor, B.Ae.E.; 
Aviation Cadet, U.S. Army Air Forces. 
da Silva, Flavio Henrique Lyra, Asst. 
Prof, Univ. of Brazil. 

Davidson, Albert Castle, B.S. in M.E.; 
Savice Engineer, Boeing Airplane Co. 
Davis, Robert Baxter, B.S. in M.E.; 


U.S.N.R. 
— de Barros, Valencio Augusto, M.S. in 
AcE, 


Dugan, Eugene James, Jr., B.Ac.E.; 
Structures Engineer, Aeronca Aircraft 


Corp. 

Evensen, Ronald Norman, B.Ae.E.; 
ftructures Engineer, Aeronca Aircraft 
Co. 

Feazel, Ernest Albert, M.S. in Ae.E.; 
Fist Officer, T.W.A., Inc. 

Flanigan, Roy Earl, B.S. in Ae.E.; 


Sess Analyst, Douglas Aircraft Co., 


Ine, 
ponies, Garcia, Adolfo Felix Aliaga, M.S. in 
: Gentile, Anthony Vincent, B.S. in 
4eE.; Stress Engineer, Douglas Aircraft 
Co, Ine. 
Gleason, Fletcher, B.S. in M.E.; Tool 
— Engineer, Lockheed Aircraft 
orp. 
: Higgins, Thomas Polk, Jr., B.S. in 
ME; Stress Analyst, Douglas Aircraft 
(o., Ine, 
perated, Hoel, Robert Alfred, B.Ae.E.; Aero. 
fications. Engineer, El Segundo Div., Douglas Air- 
craft Co., Inc. 
King, Harold Smith, B.S.E.; Flight 
a Research Engineer, Bell Aircraft Corp. 
a ae Kosinski, Joseph Nicholas, B.S. in 
PPLICA. ; Jr. Aerodynamicist, Republic 
a Aviation Corp. 
rs, mag- Lachman, Irwin, B.S.; Engineer, North 
recti- American Aviation, Inc. 
Overall Lent-Koop, Benjamin Madison, B.S.E.; 


front of 


gineer, Aeronca Aircraft Corp. 
Lundquist, Einar Albin, B.S. in Ae.E.; 
heering Draftsman, El Segundo Div. 
Aircraft Co., Inc. 
Majewski, Leonard Michael, B.Ae.E.; 
Engineer, Briggs Manufacturing 


McLaughlin, Wallace Douglas, B.S. in 

} Engineer, El Segundo Div., 
Aircraft Co., Inc. 

» Arthur W., Engineer, American 


Airlines, Inc. 


INSTITUTE: NEWS 


Morris, John Robertson, Jr. Experi- 
mental Engineer, Propeller Div., Curtiss- 
Wright Corp. 

Nelson, Harris Robert, Jr., B.Aec.E.; 
Ens., U.S.N.R. 

Nelson, Warren Howard, B.S. in 
Ae.E.; Jr. Aero. Engineer, Ames Aero. 
Lab., N.A.C.A. 

Oliver, Raymond Burt, B.S. in Ae.E.; 
Ens., U.S.N.R. 

Palitti, Roger James, B.S. in Ae.E.; 
Stress Analyst, Consolidated Vultee Air- 
craft Corp. 

Rogers, Cyril Bruce, B.Ae.E.; Jr. De- 
sign Engineer, Aeronca Aircraft Corp. 

Senescall, Cleve Ridlon, Jr., B.Ae.E.; 
Jr. Engineer, Boeing Aircraft Co. 

Sharoff, Michael, B.S.; Wind Tunnel 
Aerodynamicist, Airplane Div., Curtiss- 
Wright Corp. 

Smith, Guy Leslie, Jr., B.S. in Ae.E.; 
Stress Engineer, El Segundo Div., Douglas 
Aircraft Co., Inc. 

Steinmetz, Charles Paul, B.Ae.E.; Jr. 
Aero. Engineer, Ames Aero. Lab., N.A.- 
C.A. 

Stone, Harry Lewis, U.S.N.R. 

Susag, Millins Philip, B.Ae.E.; Experi- 
mental Test Engineer, Pratt & Whitney 
Aircraft Div., United Aircraft Corp. 

Thompson, Theodore Charles, B.Ae.E.; 
Power Plant Engineer, Chance Vought 
Aircraft Div., United Aircraft Corp. 

Thorp, Frank W., B.S. in Ae.E.; 
U.S. Army Air Forces. 

Walley, William R., B.S. in Ae.E.; De- 
sign Aerodynamics, Douglas Aircraft 
Co., Ine. 


Elected to Affiliate Grade 


Debrot, Cornelio Cesar Nouel, Student 
Pilot. 

Totten, Bertram Arlington, Head Pro- 
curement Inspector, Matériel Div., U.S. 
Army Air Forces. 


Lt., 


Necrology 


Richard Chichester du Pont 


Richard Chichester du Pont, Special 
Civilian Assistant to the Commanding 
General of the U.S. Army Air Forces and 
an outstanding figure in the progress of 
gliding and soaring, was killed on Sep- 
tember 11 with four other men in a 
glider accident at March Field, Calif. 
It was reported that the glider, a com- 
mercial type being tested by the Army, 
had been cast off by the towing plane 
and was attempting to land, when it 
was seen to waver. Mr. du Pont 
bailed out but his parachute failed to 
open. 

The son of Alexis Felix du Pont, he 
was born at Wilmington, Del. on Janu- 
ary 2, 1911, and was educated at the 
Tower Hill and Saulsbury schools, 
attended the University of Virginia, 
and took the course in aerodynamics 
at the Curtiss-Wright Technical Insti- 
tute. His business career was devoted 
entirely to aeronautics and was largely 
concerned with nonpowered flight. 
While at college he began flying and 
organized a glider club. In 1933 he 
became associated with William Hawley 
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Bowlus in the development and manu- 
facture of high-performance sailplanes 
and in 1935 was elected President of 
the Bowlus-du Pont Sailplane Com- 
pany, of Wilmington. As President of 
All-American Aviation, Inc., from 1938 
until his entrance into the Government 
service in April, 1943, Mr. du Pont was 
a leader in the development and com- 
mercial establishment of airplane pickup 
and delivery of mail and cargo. His 
company rendered air-mail and express 
service for 115 cities and towns in six 
states. He resigned last Spring to be- 
come Special Civilian Assistant to Gen- 
eral Arnold and was engaged in those 
duties at the time of his death. 

Powered and motorless aviation had 
been Richard du Pont’s principal inter- 
est since his early youth. He learned to 
fly at the age of 18 and had logged more 
than 3,000 hours in the air. He estab- 
lished distance and altitude records for 
gliders in 1934, 1935, 1936, 1937 and 
1938 and was the President of the Soar- 
ing Society of America in 1938, continu- 
ing to serve as a Director. 

The New Y ork Times of September 13, 
1943, referred to Richard du Pont in 
part as follows: ‘American progress in 
the art of motorless aviation since 1930 
was in no small measure due to the un- 
flagging interest of Richard Chichester 
du Pont. When he established the then 
world’s record for sail-plane distance 
flight in 1934, Mr. du Pont gave the 
fascinating sport of glider flying the 
impetus it needed and which has since 
proved to be of great value to America 
at war. 

“As one of the country’s leading ex- 
perts in glider operations, Mr. du Pont 
returned to this country last Monday 
from a special mission to Sicily, where 
he observed our glider forces at work for 
General Arnold, Commander of the 
Army Air Forces. Although not at 
liberty to disclose details of his findings, 
Mr. du Pont was quoted in Wilmington 
as being convinced that this new tactical 
development had ‘great possibilities 
for airborne operations in combat 
areas,’”’ 


Personnel Opportunities 


This column is for the use of indi- 
vidual members of the Institute seek- 
ing new connections and organizations 
offering employment to aeronautical 
specialists. Any member or organiza- 
tion may have requirements listed 
without charge by writing to the 
Secretary of the Institute. 


WANTED 


Aeronautical Engineers urgently 
needed by Consolidated Vultee Air- 
craft Corporation, Fort Worth Divi- 
sion, to execute program of extensive 
development of large aircraft. Appli- 
cant must have technical training and 
not presently employed in essential 
war industries. Apply direct to 921 
Lamar Street, Fort Worth, Tex. 
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ONE THING RODDIS REFUSES TO 


SHARE... 


It's Roddis all the way in the production of Roddis 
Aircraft Plywood. 


From forest to finished product 
no responsibility for any operation is delegated. 
Roddis woodsmen select the logs — Roddis craftsmen 
with a 50-year heritage of “know how” with wood, 
skillfully apply each process in the manufacture of 
this highly technical product. Six times, Roddis’ men 
inspect each individual sheet of Plywood on its way 
through the plant. And finally, Roddis stakes its 50-year 
reputation on every shipment, with the Roddis Bond. 


RODDIS LUMBER AND VENEER COMPANY 
Marshfield, Wisconsin 
RODDIS COMPANY 
1435 W. 37th St., Chicago 9, Ill. 

RODDIS LUMBER AND VENEER COMPANY 
4601 W. State St., Milwaukee 8, Wis. 
RODDIS LUMBER AND VENEER CO. OF MISSOURI 
2729 Southwest Blvd., Kansas City 8, Mo. 
RODDIS PLYWOOD AND DOOR COMPANY, INC. 
15 Carleton St., Cambridge 42, Mass. 


RODDIS PLYWOOD AND DOOR COMPANY, INC. 
515 W. 36th St., New York City 18, N. Y. 


RODDIS PANEL AND DOOR COMPANY 
457 E. Sixth St., Cincinnati, Ohio 


RODDIS PANEL AND DOOR COMPANY 
1204 W. Ormsby Ave., Louisville, Ky. 


Roddis likewise assumes responsibility for distri- 
bution with its own distributing organization. 
Our warehouses are manned by Roddis men— 
factory trained — with a complete understanding 
of wood and its applications, whether it be the 
simple selection of lumber, or the highly technical 
application of plywood to planes and gliders. 
The knowledge and experience of these men, 
at the following locations, are part of the Roddis 
complete Wood Service. Feel free to consult them. 


RODDIS LUMBER AND VENEER CO. OF MISSOURI 
2615 Latimer Street, Dallas, Texas 


RODDIS LUMBER AND VENEER CO. OF MISSOURI 
727 N. Cherry St., San Antonio, Texas 


RODDIS PLYWOOD AND DOOR COMPANY, INC. 
Review and Greenpoint Avenues 
Long Island City, New York 
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Graduate Engineers for essential 
war work, opportunity for advance- 
ment and increased earnings. Aero- 
nautical experience not necessary. 
Must be citizen not employed in essen- 
tial war industry or have certificate 
of availability from the U.S. Employ- 
ment Service Office or War Man- 
wer Commission of your area. 
Write direct stating school, age, de- 
ee, experience, draft classification 
and marital status to Consolidated 
Vultee Aircraft Corporation, Indus- 
trial Training Division, San Diego, 


Calif. 


Two Assistant or Associate Profes- 
sors: (a) Instructor aircraft detail 
design and structural layout; (b) In- 
structor preliminary airplane design. 
Both positions are to fill existing 
vacancies in the regular staff. Each 
must have his or her degree in aero- 
nautical engineering together with 
practical experience in the aircraft 
industry. Teaching experience desir- 
able but not necessary. Rank and 
salary depend upon qualifications. 
Address inquiries to Dean Robert L. 
Mann, Spartan School of Aero- 
nautics, Tulsa, Okla. 


Aeronautical Engineer: should be 
interested in future of air freight 
transportation, capable appraising 
current aircraft design for cargo ships 
and able to contribute practical ideas 
for sound development of efficient, 


(Continued from page 124) 


istri- bombing missions; for attacking gun 
tion. positions, tanks, and communica- 
“ae tions; for strafing; etc. 

It is reported that the Lightning’s 
ding concentrated fire power contains am- 


the munition for about 3 min. of sus- 
tained fighting. This is shot at the 


ical enemy in 3-sec. bursts of 300 shells 

| each. Throughout the article stress is 
laid upon the teamwork principles of 

nen, Lightning Squadron tactics. Collier’s, 

ddis — 4, 1943, pages 11, 12, 34, 
2 illus. 

mem 


Arctic Air-Fighting Conditions. 
Charles Kennett. As encountered by 
the Russian air force, some of the 
problems attendant upon air combat 
i intense cold are considered. Some 
of the solutions that were applied are 
discussed. Also included in the dis- 
tussion are the following problems: 
ormation of ice on wings and tail 
wurlaces; jamming of guns, failure of 
electric gunsights to operate; dangers 
ot frostbite; interference of heavy 


BER suuntlets with pilot’s freedom of 

uanpulation; and difficulties of land- 
0. ing on snow, especially when the snow 
500 8 softening into slush. Air Age, 


pages 30, 31, 57, 3 


October, 1943 
illus, 


INSTITUTE NEWS 


coordinated air and ground handling 
service. Headquarters New York 
City; not a manufacturer. Reply 
stating age, draft status, qualifica- 
tions, and salary to Box 192, Institute 
of the Aeronautical Sciences. 


Writer with engineering background 
by established metal producer for 
technical editing and promotion work. 
Position in New York City offers 
sound future. Give full details in- 
cluding draft status. Address in- 
quiries to Box 197, Institute of the 
Aeronautical Sciences. 


AVAILABLE 


Aeronautical Engineer, B.S. in 
Ae.E., M.A.E.; 6 years’ experience in 
aerodynamies and test flying, 2 years’ 
as chief aerodynamicist; desires re- 
sponsible position in aerodynamics or 
research and development. Address 
inquiries to Box 196, Institute of the 
Aeronautical Sciences. 


Aeronautical Engineering Executive, 
9 years’ experience, all phases aircraft 
engineering; 10 years’, mechanical en- 
gineering; 5 years’, electrical engi- 
neering; 4 years’, marine engineering; 
desires responsible executive position; 
immediately available. Address in- 
quiries to Box 195, Institute of the 
Aeronautical Sciences. 
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Structural Aeronautical Engineer, 
25 years’ experience, military aircraft 
engineering including analysis, design 
supervision, liaison and coordination 
of experimental and engineering; de- 
sires responsible project with company 
having definite postwar work. Avail- 
able within 30 days within radius of 
200 miles of New York. Address in- 
quiries to Box 194, Institute of the 
Aeronautical Sciences. 


Aeronautical Engineer, B.A.E. and 
M.A.E. degrees, 3 years’ practical 
experience as a stress analyst, de- 
signer, and an aerodynamicist; de- 
sires position as college instructor. 
Address inquiries to Box 193, Insti- 
tute of the Aeronautical Sciences. 


Aeronautical Engineer, B.S. in 
Ae.E., 8 years’ experience, both mili- 
tary and commercial aircraft; experi- 
enced in all phases of design and de- 
sign supervision. Desires position of 
staff or design engineer in controls or 
assistant project engineer. Position 
must have postwar future. Address 
inquiries to Box 191, Institute of the 
Aeronautical Sciences. 


Engineer, Senior Aeronautical and 
Physicist (Ph.D.), 15 years’ experi- 
ence, available as a day to day con- 
sultant. Address inquiries to Box 
189, Institute of the Aeronautical 
Sciences. 


Welding 


Surface Treatment of Aluminum- 
Alloy Assemblies Prior to Spot Weld- 
ing. H. O. Klinke. A series of tests 
made by the Republic Aviation Cor- 
poration to determine the possibility 
of surface-treating aluminum alloys 
in assembled form are described. The 
writer discusses the criteria for satis- 
factory welds, the surface conditions 
necessary to produce the required 
weld strengths, the tip life using as- 
sembly cleaning, the effect on ano- 
dized parts during assembly cleaning, 
and the economy to be derived from 
assembly cleaning. The Welding 
Journal, August, 1943, pages 602- 
604, 3 illus. 


Miscellaneous 


Directory of Equipment for Han- 
dling Parts and Materials. A classified 
list of the equipment used in aircraft 
plants for handling parts and ma- 
terials during the various production 
procedures. Its classifications are: 
conveyers (with the following sub- 
headings—belt, chain, gravity, roller, 
and miscellaneous) cranes (subhead- 


ings—boom, overhead, and miscellane- 
ous); dollies; hoists; industrial 
trucks (subheadings—hand, power, 
power lift, tractors, trailiers, and mis- 
cellaneous); lift platforms; motor- 
cycles; pneumatic tube systems; and 
skids and skid boxes. A supplemen- 
tary list gives the addresses of the 
manufacturers. Aero Digest, August, 
1943, pages 281, 283, 284, 287, 289, 
291, 293. 

Would You Believe It? Ripley. 
A collection of assorted facts pertain- 
ing to aviation by the originator of 
“Believe It or Not.’’ Among the 
comments are the notes that Lind- 
bergh was the 67th man to make a 
nonstop flight over the Atlantic 
Ocean; airplanes can travel faster 
than sound; Gen. H. H. Arnold is the 
oldest active pilot in the world; and 
numerous others in the general vein of 
Ripley’s “human interest style.” Sky- 
ways, September, 1943, pages 23, 68, 
7 illus. 

Directory of Aircraft and Engine 
Materials. Prime suppliers of each 
product are listed under an alphabeti- 
cal arrangement of aircraft materials. 
This is followed by an address di- 
rectory of all the listed manufacturers. 
Aero Digest, July, 1943, pages 333- 
335, 337, 339-347. 
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An Appreciation 


to Corporate Members of the 


Institute of the Aeronautical Sciences 


Listed below are the leading aeronautical and industrial companies who make possible the publication ofthe 


Tournal of the Aeronautical Sciences and the Aeronauti 


They enable the Institute to publish scientific and technical papers in the Journal and to devote its pages exe! 


clusively to editorial material. 


The Aeronautical Engineering Review prov ae technical articles and brief reviews of current aeronautical books, 


ications, thus saving the aeronautical engineer engaged in war 


magazines, house organs, and government publ 
Advertising defrays the editorial and publishing cost. 


work valuable time. 


al Engineering Review. 


i 


The above publications provide a source of comprehensive technical information for the benefit of the aero 


nautical profession and industry. 


ACADEMY OF AERONAUTICS 
ADEL PRECISION PRODUCTS CORPORATION 
AERO INSURANCE UNDERWRITERS 
AERO PARTS MANUFACTURING COMPANY 
AERONAUTICAL PRODUCTS, INC, 
AIRCRAFT ACCESSORIES CORPORATION 
AIRCRAFT ACCESSORIES CORPORATION OF MISSOURI 
AIRCRAFT INDUSTRIES COMPANY 
AIRCRAFT RADIO CORPORATION 
AIRESEARCH MANUFACTURING COMPANY 
AIRESEARCH MANUFACTURING COMPANY OF ARI- 
ZONA, INC 
ALLIS-CHALMERS MANUFACTURING COMPANY 
ALUMINUM COMPANY OF AMERICA 
AMERICAN AIRLINES, INC. 
AMERICAN BOSCH CORPORATION 
AMERICAN EXPORT AIRLINES, INC. 
THE AMERICAN ROLLING MILL COMPANY 
AMERICAN TUBE BENDING COMPANY, INC. 
ASSOCIATED AVIATION UNDERWRITERS 
BAKER STEEL & TUBE COMPANY 
BAUSCH & LOMB OPTICAL COMPANY 
BEECH AIRCRAFT CORPORATION 
THE BG CORPORATION 
BELL AIRCRAFT CORPORATION 
BENDIX AVIATION CORPORATION 
BENDIX AVIATION LTD. 
BENDIX PRODUCTS DIVISION 
BENDIX RADIO CORPORATION 
ECLIPSE-PIONEER DIVISION 
EXPORT DIVISION 
JULIEN P. FRIEZ & SONS DIVISION 
SCINTILLA MAGNETO COMPANY 
BOEING AIRCRAFT COMPANY 
BOEING SCHOOL OF AERONAUTICS 
BOLTON MANUFACTURING CORPORATION 
BOOTS AIRCRAFT NUT CORPORATION 
BREEZE CORPORATIONS, INC. 
ESSEX TOOL & DIE COMPANY 
FEDERAL LABORATORIES, INC. 
BREWSTER AERONAUTICAL CORPORATION 
EDWARD G. BUDD MANUFACTURING COMPANY 
CANADIAN PACIFIC AIR LINES LTD. 
CESSNA AIRCRAFT COMPANY 
CHANDLER EVANS CORPORATION 
CHASE NATIONAL BANK OF THE CITY OF NEW YORK 
THE CLEVELAND PNEUMATIC TOOL COMPANY 
AUTOMOTIVE-AIRCRAFT DIVISION 
CONSOLIDATED VULTEE AIRCRAFT CORPORATION 
NASHVILLE DIVISION 
STINSON AIRCRAF1' DIVISION 
CONTINENTAL MOTORS CORPORATION 
CULVER AIRCRAFT CORPORATION 
CURTISS-WRIGHT CORPORATION 
AIRPLANE DIVISION 
PROPELLER DIVISION 
WRIGHT AERONAUTICAL CORPORATION 
THE DENISON ENGINEERING COMPANY 
DOAK AIRCRAFT COMPANY, INC. 
DOUGLAS AIRCRAFT COMPANY, INC. 
EL SEGUNDO PLANT 
LONG BEACH PLANT 
THE DOW CHEMICAL COMPANY 
EASTERN AIR LINES, INC. 
EATON MANUFACTURING COMPANY 
EDO AIRCRAFT CORPORATION 


ELASTIC STOP NUT C 
THE ELECTRIC A 
ELECTROL 
ENGINEERING AND 
ETHYL CORPORATI 
THE FAFNIR BEARI 
FAIRCHILD AVIATI 
FAIRCHILD 
FAIRCHILD EN 
DURAMOLD 


YRPORATION OF AMERICA 
JTO-LITE COMPANY 

RATED 

RESEARCH CORPORATION 
IN 


NG COMPANY 
N CORPORATION 
AL SURVEYS, INC, 
& AIRPLANE CORPORATION 
AFT CORPORATION 
RAFT DIVISION 
RANGER AIRCRAFT ENGINES DIVISION 
FEDERAL TELEPHONE & RADIO CORPORATION 
FIRESTONE AIRCRAFT COMPANY 
FLEETWINGS DIVISION, KAISER CARGO, INC, 
FLETCHER AVIA [ON CORPORATION 
GENERAL AVIATION EQUIPMENT COMPANY, INC. 
GENERAL ELECTRIC COMPANY 
GENERAL INSTRUMENT CORPORATION 
GENERAL MOTORS CORPORATION 
AC SPARK PLUG DIVISION 
AEROPRODUCTS DIVISION 
ALLISON DIVISION 
BUICK MOTOR DIVISION 
CADILLAC MOTOR CAR DIVISION 
CHEVROLET MOTOR DIVISION 
DELCO PRODUCTS DIVISION 
DELCO-REMY DIVISION 
EASTERN AIRCRAFT DIVISION 
FISHER BODY DIVISION 
FRIGIDAIRE DIVISION 
HARRISON RADIATOR DIVISION 
RESEARCH LABORATORIES DIVISION 
ROCHESTER PRODUCTS DIVISION 
GENERAL TIRE & RUBBER COMPANY 
THE B. F. GOODRICH COMPANY 
THE GOODYEAR TIRE & RUBBER COMPANY 
GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
GUIBERSON DIESEL ENGINE COMPANY 
W. & L. E. GURLEY 
HAMMOND AIRCRAFT COMPANY 
FACTURING CORPORATION 


HIGGINS AIRC 
HUB INDUSTRI INC 
INTERCONTINENT AIRCRAFT CORPORATION 
THE INTERNATION VAL NIC) KEL COMPANY 
INTERSTATE 
TION 

WILSHIRE ION 

EL SEGUNDO DIVI SION 

DE KALB DIVISION 
JACOBS AIRCRAFT ENGINE COMPANY 
CASEY JONES SCHOOL OF AERONAUTICS, INC. 
JORDANOFF AVIATION CORPORATION 
KELLETT AIRCRAFT CORPORATION 
KENYON INSTRUMENT COMPANY, INC. 


KOLLSMAN INSTRUMENT DIVISION, SQUARE D COM- 


PANY 
LEAR AVIA, INC 
LOCKHEED AIRCRAFT CORPORATION 
THE MARQUETTE METAL PRODUCTS COMPANY 
THE GLENN L. MARTIN COMPANY 
WARREN McARTHUR CORPORATION 
McDONNELL AIRCRAFT CORPORATION 
MENASCO MANUFACTURING COMPANY 
MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 


MOORE DROP FORGING COMPANY 
NASH-KELVINATOR CORPORATION 
NATIONAL CITY BANK OF NEW YORK 
NATIONAL MACHINE PRODUCTS 
THE NATIONAL SCREW & MANUFACTURING COMPANY 
NORMA-HOFFMANN BEARINGS CORPORATION 
NORTH AMERICAN AVIATION, INC 
NORTH AMERICAN AVIATION, INC 
NORTHEAST AIRLINES, INC. 
NORTHROP AIRCRAFT, INC 
NORTHWEST AIRLINES, INC 
OTTO AVIATION CORPORATION 
PACKARD MOTOR CAR COMPANY 
PAN AMERICAN AIRWAYS SYSTEM 
THE PARKER APPLIANCE COMPANY 
PHILLIPS PETROLEUM COMPANY 
PIONEER PARACHUTE COMPANY, INC. 
PRATT, READ & COMPANY, INC 
PESCO PRODUCTS COMPANY DIVISION, BORG-WAR- 
NER CORPORATION 
THE PURE OIL COMPANY 
REPUBLIC AVIATION CORPORATION / 
RIDGEFIELD MANUFACTURING CORPORATION, AIR- 
CRAFT DIVISION 
JOHN A. ROEBLING’S SONS COMPANY 
ROHR AIRCRAFT CORPORATION 
ROOSEVELT FIELD, INC. 
SCOTT AVIATION CORPORATION 
SHAKESPEARE PRODUCTS COMPANY 
SHELL OIL COMPANY, INC. 
SOCONY-VACUUM OIL COMPANY 
SOLAR AIRCRAFT COMPANY 
SPERRY GYROSCOPE COMPANY, INC. 
STANDARD OIL COMPANY OF CALIFORNIA 
STANDARD OIL COMPANY (INDIANA) 
STANDARD OIL COMPANY OF NEW JERSEY . 
STEWART-WARNER CORPORATION, INC. 
SUMMERILL TUBING COMPANY 
SWEDLOW AEROPLASTICS CORPORATION 
SWITLIK PARACHUTE COMPANY 
TELEFLEX LIMITED 
THE TEXAS COMPANY 
THOMPSON PRODUCTS, INC. 
TRANSCONTINENTAL & WESTERN AIR, INC. 
UNITED AIRCRAFT CORPORATION 
CHANCE VOUGHT AIRCRAFT DIVISION 
HAMILTON STANDARD PROPELLERS DIVISION 
PRATT & WHITNEY AIRCRAFT DIVISION 
PRATT & WHITNEY AIRCRAFT CORPOR ATION 
MISSOURI 
SIKORSKY AIRCRAFT DIVISION 
UNITED AIR LINES TRANSPORT CORPORATION 
UNITED-CARR FASTENER CORPORATION 
UNITED STATES AVIATION UNDERWRITERS, INC. 
UNITED STATES RUBBER COMPANY 
DOMINION RUBBER COMPANY, LTD. 
UNIVERSAL MOULDED PRODUCTS CORPORATION 
VEGA AIRCRAFT CORPORATION 
WARNER AIRCRAFT CORPORATION 
THE WEATHERHEAD COMPANY 
WESTERN / NES, INC. Pe 


WESTINGHOUSE ELECTRIC 
COMPANY 

WESTON ELECTRICAL INSTRUMENT COR PORATION 

WHITING CORPORATION, AVIATION DIVISION 

WOLVERINE TUBE DIVISION, CALUMET & 
CONSOLIDATED COPPER COMPANY 

WYMAN-GORDON COMPANY 
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